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Title: Classification, diagnosis and prognosis of acute myeloid leukemia by 

gene expression profiling. 

TECHNICAL FIELD 

The present invention is in the field of medicine. The invention 
relates in particular to methods of genetic analysis for the classification, 
diagnosis and prognosis of acute myeloid leukemia. Also, the invention relates 
to nucleic acid expression profiles as obtained firom cells of AML patients, 
which profiles by similarity group into a plurality of distinct and defined 
clusters that characterize different classes of AML. The invention relates to 
the use of such expression profiles and compositions in diagnosis and therapy 
of AML and specifically in the prediction of prognostically important AML 
classes. 

The invention further relates to methods for the diagnosis of AML 
and for the determination of the prognosis of a subject affected by AML and to 
kits of parts comprising sets of nucleic acid probes suitable for performing 
methods of the invention either by means of genomics or proteomics. 

BACKGROUND OF THE INVENTION 

Acute myeloid leukemia (AML) is a collection of neoplasms with 
heterogeneous pathophysiology, genetics and prognosis. Based on cytogenetics 
and molecular analysis, AML patients are presently classified into groups or 
subsets of AML with markedly contrasting prognosis. For instance, the genetic 
translocations inv(16), t(8;21) and t(15;17) characterize AML with a relatively 
favourable prognosis, whereas the cytogeneticaUy bad-risk leukemia's include 
patients with abnormaHties involving llq23, loss of 5(q) or 7(q), t(6;9) and 

t(9;22) (Lowenberg efal., 1999). 

The most common molecular abnormality in AML is the internal 
tandem duplication (ITD) in the fins-like tyrosine kinase-3 gene iFLTS), a 
hematopoietic growth factor receptor (Levis & Small, 2003). M^TSYH^ 
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mutations confer a bad prognosis to AML patients (Levis & Small, 2003). AML 
patients with mutations in the transcription factor cEBPa have been 
associated with good outcome (Preudhomme al, 2002; van Waalwijk van 
Doorn-Khosrovani etal, 2003), while elevated expression of the transcription 
factor EVIl predicts for notoriously poor survival (van Waalwijk van Doom- 
Khosrovani etai,, 2003). These examples of novel molecular prognostic 

markers underscore the importance of an extension of molecular analyses in 
AML. 

Approximately thirty percent of all patients with acute myeloid 
leukemia (AML) are currently classified based on specific abnormal karyotypes 
in groups with either good or bad prognosis. The remaining seventy percent of 
patients, however, are not classifiable because of the lack of cytogenetic 
markers. 

One of the aims of the present invention is to provide more accurate 
risk assessment tools for the diagnosis of AML. It is another aim to classify 
AML patients in which specific abnormal karyotypes have not been found and 
to distinguish these groups not only fi-om the moleciilarly well-defined AML 
classes, but also to define prognostic subgroups within these unclassified AML 
types. The presence of additional prognostic classes in AML, not recognizable 
with currently available methods, may provide important insights into their 
pathophysiology. Therefore, it is an aim of the present invention to provide a 
more complete way of prognostication to patients with AML. 
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SUMMARY OP THE INVENTION 

The present invention is based on the discovery that unique 
correlations within gene expression profiles and also with cytogenetic 
aberrations can be recognized with high accuracy within a representative 
cohort of AML patients. It has for instance been found that gene expression 
profiles obtained from a large number of AML patients can be clustered 
according to similarity. This enables the recognition of distinct classes of AML 
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with similar expression profiQes characterising such a class. It was thus found 
that AML could be classified into distinct subclasses, each subclass being 
characterised by a specific clustering of gene expression profiles. Further it 
was found that truly discriminative genes for most of these classes or clusters 
5 could be identified, a cluster for instance being characterized therein that the 
expression of multiple genes is up-regulated or down-regulated in that cluster 
whereas their expression in another cluster is imaffected. 

Based on these findings, the present invention now provides in a 
first aspect a method for producing a classification scheme for AML comprising 

10 the steps of: 

a) providing a plurahty of reference samples, said reference samples 
comprising cefi samples fi-om a plurahty of reference subjects affected by 
AML; 

b) providing reference profiles by establishing a gene expression profile for 
15 each of said reference samples individually; 

c) clustering said individual reference profiles according to similarity, and 

d) assigning an AML class to each cluster. 

In a preferred embodiment of such a method, the clustering of 
reference profiles is performed based on the information of genes iJiat are 

20 differentiaUy-expressed between profiles, and in an even more preferred 
embodiment of such a method, the clustering of said reference profiles is 
performed on the basis of the information of the genes of table 1, stQl more 
preferably of the genes of table 2, which tables are provided hereinbelow. 
In a fiirther aspect, the present invention provides a method for classifying the 

25 AML of an AML afifected subject, comprising the steps of: 

a) providing a classification scheme for AML by producing such a scheme 
according to the method of any one of claims 1-3; 

b) providing a subject profile by estabhshing a gene expression profile for 
said subject; 

30 c) clustering the subject profile together with the reference profiles; 



d) determining in said scheme the clustered position of said subject profile 
among the reference profiles, and 

e) assigning to said AML of said subject the AML class that corresponds to 

said clustered position in case said subject profile is within any cluster 

5 of reference profiles, or assigning to said AML of said subject a new 

AML class. 

In yet a further aspect, the present invention provides a method for 
diagnosing AML in an AML affected subject comprising: 

a) producing a classification scheme for AML according to a method of the 
0 invention; 

b) defining cluster-specific genes for each cluster by selecting those genes 
of which the expression level characterizes the clustered position of the 
corresponding AML class among the various AML classes within said 
scheme; 

c) determining the level of expression of a sufficient number of said 
cluster- specific genes in an AML affected subject; 

d) estabhshing whether the level of expression of said cluster-specific genes 
in said subject shares sufficient similarity to the level of expression that 
characterizes an individual AML class to thereby determine the 
presence of AML corresponding to said class in said subject. 

In one embodiment of such a method for diagnosing AML, said 
cluster-specific genes may comprise aU genes comprised m said gene 
expression profile. In a preferred embodiment of such a method, said cluster- 
specific genes comprise a set of 1 to 3000 genes of the genes of table 1, more 
preferably 1 to 600 genes of the genes of table 1, stiU more preferably 1 to 50 
genes of the genes of table 1. In an even more preferred embodiment said 
cluster-specific genes comprise a set of 1 to 600 genes of the genes of table 2, 
still more preferably 1 to 50 genes of the genes of table 2, and even more 
preferably 1 to 25 genes of the genes of table 2. Most preferred in such a 
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method is the use of the differentially-expressed genes as shown in Table 3 for 
the diagnosis of a specific AML class in a subject. 

In yet another aspect, the present invention provides a method of 
determining the prognosis for an AML affected subject, said method 

5 comprising the steps of: 

a) providing a classification scheme for AML by producing such a scheme 

according to a method of the invention; 

b) determining the prognosis for each AML class in said scheme based on 
clinical records for the AML subjects comprised in said class; 

10 c) estabHshing the AML class of an AML affected subject by diagnosing 

and/or classifying AML in said subject according to a method of the 
invention, and 

d) assigning to said subject the prognosis corresponding to the estabhshed 
AML class of said AML affected subject. 

X5 The present invention further provides a classification scheme for 

AML, said scheme comprising a plurality of distinct AML classes that are 
differentiated on the basis of similarity clustering of gene expression profiles 
obtained from a plurality of reference subjects affected by AML. 

Said classification scheme is for instance obtainable by a method of 

20 the invention for producing such a scheme. Preferably, said classification 
scheme is obtained by a method involving K-means chistering of gene 
expression profiles based on, for instance, gene chip array-acquired values for 
hybridization intensities for each gene, such as for instance those obtainable 
by using an Afifymetrix gene chip. 

25 Analysis of gene expression profiles obtained by using such gene chips 

preferably involves log 2 transformation of all intensity values in order to 
detect subtle modulations between the various genes. For each gene the 
geometric mean (i.e. the mean expression value determined for all individual 
genes in all profiles to be analysed) is calculated. Deviation fi:om this geometric 

30 mean is termed differential expression. Genes that are expressed at values 
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allowing assignment of being differentially-expressed are used for hierarchical 
clustering. Subsequently the gene signatures (characteristic expression 
profiles) of all samples/patients are compared with each other by means of a 
Pearson correlation coefficient analysis showing the (pathway) resemblance 
within clinical distinct groups of the total patient population. 

The present invention further provides genes that are modulated 
(up- and down-regulated) in AML compared to the geometric mean calculated 
from all patients. Such genes and the proteins they encode are useful for 
diagQostic and prognostic purposes, and may also be used as targets for 
screemng therapeutic compounds that modulate AML, such as antibodies. The 
methods of detecting nucleic acids of the invention or their encoded proteins 
can be used for a number of purposes. Examples include early detection of 
AML, monitoring and early detection of relapse following treatment of AML, 
monitoring response to therapy of AML, determining prognosis of AML, 
directing therapy of AML, selecting patients for postoperative chemotherapy or 
radiation therapy, selecting therapy, determining tumor prognosis, fareatanent, 
or response to tareatment, and early detection of precancerous condition. Otiier 
aspects of the invention will become apparent to the skilled artisan by the 
following description of the invention. 

In one aspect, the present invention provides a method of detecting 
an AML-associated transcript in one or more ceUs from a patient, the method 
comprising contacting a biological sample from the patient with a 
polynucleotide, such as an ohgonucleotide, that selectively hybridizes to a 
sequence at least 80% identical to a sequence of a gene as shown in Tables 1 or 
2. In one embodiment, the polynucleotide selectively hybridizes to a sequence 
at least 95% identical to a sequence of a gene as shown in Tables 1 or 2. In 
another embodiment, the polynucleotide comprises a sequence of a gene as 
shown in Tables 1 or 2. 

In one embodiment, the biological sample used in such methods of 
detection is a tissue sample. Ea another embodiment, the biological sample 
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comprises isolated nucleic acids, e.g., mRNA. In one embodiment, the 
polynucleotide is labeled, e.g., with a fluorescent label. In one embodiment, 
polynucleotide is immobilized on a solid surface. 



DESCRIPTION OF THE DRAWINGS 

Figure 1 shows, in panel (A), a Correlation View of 286 AML 
patients. The Correlation Visualization tool displays pair-wise correlations 
between the samples- The patient samples in the visxiaHzation are colored by 
10 Pearson's correlation coefficient values with deeper colors indicating higher 
positive (red) or negative (blue) correlations, indicating similarity in the 
underlying pathway indicative for the subgroups reflecting the heterogeneity 
within the patient population. The scale bar indicates 100% correlation (red) 
towards 100% anti correlation (blue). In order to reveal correlation patterns, a 
15 matrix ordering method is appHed to rearrange the samples. The ordering 
algorithm starts with the most correlated sample pair and, through an 
iterative process, sorts all the samples into correlated blocks. Each sample is 
joined to a block in an ordered manner so that a correlation trend is formed 
within a block with the most correlated samples at the centre. The blocks are 
20 then positioned along the diagonal of the plot in a similar ordered manner. 

Panel (B) of Figure 1 shows an adapted Correlation View of 286 
AML patients (right panel) and top40 genes defimng the 16 individual clusters 
of patients (left panel). All 16 clusters identified on the basis of the Correlation 
View are indicated (1 to 16). FAB classification and karyotype based on 
25 cytogenetics are depicted in the columns along the original diagonal of the 

Correlation View (FAB Ml-green, M2-purple, M3-orange, M4-yellow, M5-blue, 
M6-grey; karyotype: normal-green, inv(16)-yellow, t(8;21)-purple, t(15;17)- 
orange, llq23 abnormahties-blue, other-grey). J^TSITD, J^zrSTKD, N-JZdS; 
K-yK4^and d^SSJ^a mutations and ^J^overexpression are depicted in the 
30 same set of columns (red bar: positive and green bar: negative). The expression 
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levels of the top40 genes identified by Significance Analysis of Microarrays 
(SAM) analyses of each of the 16 clusters are visualized in the left panel. The 
scale bar indicates 4-fold upregulation (red) towards 4-fold downregulation 
(green) relative to the geometric mean of all samples. 

Figure 2 shows the overall survival (panel A), event free stirvival 
(panel B) and relapse rate after CR (panel C) of AML patients in cluster #5 
(M4/M5), cluster #9 (inv(16)), cluster #10 (^P5^/monosomy 7), cluster #12 
(t(15;17)) and cluster #13 (t(8;21)), indicating that expression profiles in acute 
myeloid leukemia associate with diverse genetic aberrations and have 
prognostic impact. 

Figure 3 provides a guideline on how to read the Omniviz 
Correlation View. The figure shows the Correlation View and FAB 
classification (right-hand edge of figure) of the cohort of 286 AML patients 
(2856 probe sets). A total of 16 distinct cluster can be identified on the right 
edge of the figure. X-axis and Y-axis show the regions of the various clusters 1- 
16 firom top to bottom and from left to right, respectively. An exemplary 
correlation between cluster #5 and #16 is indicated by rectangle. Both clusters 
predominantly consist of AML-M5 (not visible) and correlate. However, tiiey do 
form separate clusters. Anti-correlation for instance between cluster 5 and 
cluster #13, which merely contains AML-M2, is indicated by the dashed 
rectangle. Correlation and anti-correlation between every individual 
(sub)cluster can be extracted from the Correlation View and (sub)clusters can 
subsequently be assigned, e.g., cluster #6, #7 and #8 (dotted lines). FAB: MO- 
bright green, Ml-green, M2-pink, M3-orange, M4-purple, M5-turquoise, M6- 
yellow (with number). 

Figures 4-10 provide supporting results of the Pearson's correlation 
coefficient analyses using Omniviz with different probe subsets. In the 
Correlation View all 286 patients are plotted against aU 286 AML patients. 
FAB classification and karyotype based on cytogenetics are depicted in the 
columns along the original diagonal (left-hand edge) of the Correlation View 
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(FAB MO-red, Ml-green, M2-purple, M3-orange, M4-yeUow, M5-blue, M6-grey; 
karyotype: normal-green, inv(16)-yeUow, t(8;21)-purple, t(15;17)-orange, llq23 
abnormaUtiesblue, 7(q) abnormalities-red, +8-pink, complex-black, other-grey). 
FLTSJTD, JfZTSTKD, N-^aS; ^-JiASscaA cEJSPa mutations and ^VU 
overexpression are depicted in the same set of columns (red bar: positive and 
green bar: negative). Figure 4: 147 probe; Figure 5: 293 probe sets; Figure 6: 
569 probe sets; Figure 7: 984 probe sets; Figure 8: 1692 probe sets; Figure 9: 
2856 probe sets; Figure 10: 5071 probe sets. 

Figure 11 shows the Southern blot analyses AML patients with 
cryptic inv(16). Southern blot analyses was carried out with a myosine heavy 
chain 11 specific probe (NT 010393, 136753-137404 nt) on material of AML 
(WT, no inv(16)), AML with known inv(16) breakpoint (type A and E) and 
three patients that clustered with aU known AML and inv(16) patients in the 

Correlation View (Figure 1). 

Figure 12 shows the Expression oiMIjETIJas determined by 
A^metrix GeneChip analyses in 286 cases of AML and controls. Eacpression 
levels of J^^TSZ/were high in AML patients and inv(16), whereas low levels 
were detected in the other AML patients, CD34-positive ceUs and normal bone 
marrow. 

Figure 13 shows a snapshot of Correlation View showing the AML- 
M3 t(15;17) patients. FAB M2-purple, M3-orange, M4-yellow. Karyotype: 
normal-green, t(16;17)-orange, other-grey. The AML-M3 t(15;17) patients are 
divided into two groups, i.e., low white blood cell count (WBC) and J^ZTSITB 
negative (green bar) versus high WBC/ ^ZTSITD positive (red bar). Karyotype 
is based on cytogenetics and WBC is depicted as 10 (ceUs/1). 

Figure 14 shows the expression ofj^IVas determined by Affymetrix 
GeneChip analyses in 286 cases of AML and controls. Expression levels of^n? 
were high in AML patients and t(8;21), whereas low levels were detected in the 
other AML patients, CD34-positive cells and normal bone marrow. 
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Figure 15 (a-o) shows the computer source code as used to bring out 
the Omniviz Correlation View diagrams and to add the FAB classification and 
karyotype phenotypic data along the diagonal. This program is veiy suitable 
for visuaHzing the clustering between the various samples. This source code is 
used to create a view comprising genotype and phenotypic data in one picture. 
The program is in PERL, the GD Hbraiy (GD Ubrary URL: 
httpy/www.bouteU.com/gd/) is a standard UNIX code Hbrary. The program is 
specific to the dataset presented in the present application and works in 
conjunction with the Correlation Tool in tiie Omniviz programming package. 



DETAILED DESCRIPTION OP THE INVENTION 

The term "classifying" is used in its art-recognized meaning and 
thus refers to arranging or ordering items, z.c. gene expression profiles, by 
classes or categories or dividmg them into logically hierarchical classes, 
subclasses, and sub-subclasses based on the characteristics they have in 
common and/or that distinguish them. In particular "classifying" refers to 
assigning, to a class or kind, an unclassified item. A "class" then being a 
grouping of items, based on one or more characteristics, attributes, properties, 
quahties, effects, parameters, etc., which they have in common, for the purpose 
20 ofclassifymg them according to an estabhshed system or scheme. 

The term "classification scheme" is used in its art-recognized 
meaning and thus refers to a list of classes arranged according to a set of pre- 
established principles, for the purpose of organizing items in a coUection or 
into groups based on their similarities and differences. 

The term "clustering" refers to tiie activity of collecting, assembling 
and/or uniting into a cluster or clusters items with the same or similar 
elements, a "cluster" referring to a group or number of the same or similar 
items, Z.C. gene expression profiles, gathered or occurring closely together 
based on shnilarity of characteristics. "Clustered" indicates an item has been 
30 subjected to clustering. 
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The term "clustered position" refers to the location of an individual 
item, i.c. a gene expression profile, in amongst a number of clusters, said 
location being determined by clustering said item with at least a number of 

items from known clusters. 

The process of clustering used in a method of to the present 
invention may be any mathematical process known to compare items for 
similarity in characteristics, attributes, properties, qualities, effects, 
parameters, etc.. Statistical analysis, such as for instance multivariance 
analysis, or other methods of analysis may be used. Preferably methods of 
analysis such as self-organising maps, hierarchical clustering, 
multidimensional scaHng, principle component analysis, supervised learning, 
k-nearest neighbours, support vector machines, discriminant analyse, partial 
least square methods and/or Pearson's correlation coefficient analysis are used. 
In another preferred embodiment of a method of the present invention 
Pearson's correlation coefificient analysis, significance analysis of microarrays 
(SAM) and/or prediction analysis of microarrays (PAM) are used to cluster 
gene expression profiles according to sunilarity. A highly preferred method of 
clustering comprises shmlarity clustering of gene expression profiles wherein 
the expression level of differentially-expressed genes, having markedly lower 
or Hgher expression than the geometric mean expression level determined for 
all genes in all profiles to be clustered, is log(2) transformed, and wherein the 
transformed expression levels of all differentially-expressed genes in all 
profiles to be clustered is clustered by using K-means. A numerical query may 
then be used to select a subset of genes used in the process of hierarchical 
clustering (Eisen et al., 1998), thus, numerical queries may be run to select 
differentially expressed genes relative to the calculated geometric mean to 
select a smaller group of genes for hierarchical clustering. 

Unsupervised sample clustering using genes obtained by ntmaerical 
or threshold filtering is used to identify discrete clusters of samples as well as 
the gene-signatures associated with these clusters. The term gene signatures 
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is used herein to refer to the set of genes that define the discrete position of the 
cluster apart firom all other clusters, and includes cluster-specific genes. A 
numerical or threshold filtering is used to select genes for the analysis that are 
most likely of diagnostic relevance. Hierarchical clustering aUows for 
visuaHzation of large variation in gene expression across samples or present in 
most samples, and these genes could be used for unsupervised clustering so 
that clustering results are not affected by the noise fi-om absent or non- 
changed genes. 

Thus, while, K-means clustering may be performed on aU genes, the 
Pearson correlation is preferably calculated based on the a subset of genes and 
patients. Generally speaking the larger the threshold for accepting a deviation 
or change fi-om the geometric mean, the smaller the number of genes that is 
selected by this filtering procedure. Different cut-off or threshold values were 
used to prepare Ksts with different numbers of genes. The higher the number 
of genes selected and included on such Hsts, the more noise is generally 
encountered within the dataset, because there will be a relatively large 
contribution of non- leukemia pathway related genes in such hsts. The filtering 
and selection procedure is preferably optimized such that the analysis is 
performed on as much genes as possible, while minimizmg the noise. 

All genes with changed expression values higher than or equal to 1.5 
times the log(2) transformed expression values and genes with changed 
expression values lower than or equal to -1.5 times the log(2) transformed 
expression values are selected for hierarchical clustering. 

The subset of genes showing a markedly higher or lower expression 
than the geometric mean may for instance be a value that is more than 1.5 
tunes the geometric mean value, preferably more than 2 times the geometric 
mean value, even more preferably more than 3 times the geometric mean 
value. Likewise, a markedly lower expression than the geometric mean 
expression level may for instance be a value that is less than 0.8 times the 
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geometric mean value, preferably less than 0.6 times the geometric mean 
value, more preferably less than 0.3 times the geometric mean value. 
The same selection of genes that is used for the hierarchical clustering, is used 
for clustering of the patients by Pearson correlation coefficient analysis. 

Gene expression profiling has previously been demonstrated to be 
useful in distinguishing myeloid fi:om lymphoid mahgnancies as well as 
subclasses within these diseases (Alizadeh etal., 2000; Armstrong eial., 2002; 
Debemardi etal., 2003; Ross etal., 2003; Yeoh; Schoch et al., 2002; Golub ei 
al., 1999), but it was hitherto unknown whether suitable distinctions on the 
basis of gene expression alone could be made between various types of AML, 
let alone whether such distinctions could bear any relevance to prognosis of the 
disease. 

The present invention now provides several methods to accurately 
identify known as weU as newly discovered diagnostically, prognostically and 
therapeutically relevant subgroups of acute myeloid leukemia (AML), herein 
below also addressed as AML classes, as well as methods that can predict 
which approaches in treatment are likely to be effective. The basis of these 
methods resides in the measurement of (AML-specific) gene expression in 
AML-afifected subjects. The methods and compositions of the invention thus 
provide tools useful in choosing a therapy for AML patients, including methods 
for assigning an AML patient to an AML class or AML cluster, methods of 
choosing a therapy for an AML patient, methods of determining the efficacy of 
a therapy in an AML patient, and methods of determining the prognosis for an 
AML patient. 

The methods of the invention comprise in various aspects the steps of 
estabhshing a gene expression profile of subject samples, for instance of 
reference subjects affected by AML or of a subject diagnosed or classified for 
AML. The expression profiles of the present invention are generated fi:om 
samples fi-om subjects affected by AML, including subjects having AML, 
subjects suspected of having AML, subjects having a propensity to develop 
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bjects who have previously had AML, 
AML. The samnlea frn-m tliia ai-,lviar.4- 



expression profiles of the present invention can be derived fi:om a variety of 
sources including, but not hmited to, single cells, a coUection of cells, tissue, 
5 ceU culture, bone marrow, blood, or other bodily fluids. The tissue or ceU 
source may include a tissue biopsy sample, a ceU sorted population, cell 
culture, or a single cell. Sources for the sample of the present invention include 
cells from peripheral blood or bone marrow, such as blast cells from peripheral 
blood or bone marrow. 



In selecting a sample, the percentage of the sample that constitutes 
ceUs having differential gene expression in AML classes should be considered. 
Samples may comprise at least 20%, at least 30%, at least 40%, at least 50%, 
at least 55%, at least 607", at least 70%, at least 75%, at least 80%, at least 
85%, at least 90%, or at least 95% ceUs having differential expression in AI^ 
15 classes, with a preference for samples having a high percentage of such cells. 
In some embodiments, these cells are blast ceUs, such as leukemic ceUs. The 
percentage of a sample that constitutes blast ceUs may be determined by 
methods weU known in the art; see, for example, the methods described in WO 
03/083140. 



"Gene expression profiKng" or "expression profiling" is used herein 
in its art-recognised meaning and refers to a method for measxmng the 
transcriptional state (mRNA) or the translational state (protein) of apluraHty 
of genes in a ceU. Depending on the method used, such measurements may 
involve the genome-wide assessment of gene expression, but also the 
25 measurement of the expression level of selected genes, resulting in the 

estabHshment of a "gene expression profHe" or "expression profile", which 
terms are used in that meaning hereinbelow. As used herein, an "expression 
profile" comprises one or more values corresponding to a measurement of the 
relative abundance of a gene expression product. Such values may include 
30 measurements of RNA levels or protein abundance. Thus, the expression 
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profile can comprise values representing the measurement of the 
transcriptional state or the translational state of the gene. In relation thereto, 
reference is made to U.S. Pat. Nos. 6,040,138, 5,800,992, 6,020135, 6,344,316, 
and 6,033,860. 

The transcriptional state of a sample includes the identities and 
relative abtmdance of the RNA species, especially mRNAs present in the 
sample. Preferably, a substantial fi:action of aU constituent RNA species in the 
sample are measured, but at least a sufficient fraction to characterize the 
transcriptional state of the sample is measured. The transcriptional state can 
be conveniently determined by measuring transcript abundance by any of 
several existing gene expression technologies. 

Translational state includes the identities and relative abundance of 
the constituent protein species in the sample. As is known to those of skill in 
the art, the transcriptional state and translational state are related. 

Each value in the expression profiles as determined and embodied in 
the present invention is a measurement representing the absolute or the 
relative expression level of a differentially-expressed gene. The expression 
levels of these genes may be determined by any method known in the art for 
assessing the expression level of an RNA or protein molecule in a sample. For 
example, expression levels of RNA may be monitored using a membrane blot 
(such as used in hybridization analysis such as Northern, Southern, dot, and 
the Uke), or microwells, sample tubes, gels, beads or fibers (or any solid 
support comprising bound nucleic acids). See U.S. Patent Nos. 5,770,722, 
5,874,219, 5,744,305, 5,677,195 and 5,445,934, to which expHcit reference is 
made. The gene expression monitoring system may also comprise nucleic acid 

probes in solution. 

In one embodiment of the invention, microarrays are used to 
measure the values to be included in the expression profiles. Microarrays are 
particularly well suited for this purpose because of the reproducibihty between 
different e^eriments. DNA r^.y. provide one for the 
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simultaneous measurement of the expression levels of large numbers of genes. 
Each array consists of a reproducible pattern of capture probes attached to a 
soKd support. Labeled RNA or DNA is hybridized to complementary probes on 
the array and then detected by laser scanning. Hybridization intensities for 
5 each probe on the array are determined and converted to a quantitative value 
representmg relative gene expression levels. See, the Experimental section. 
See also, U.S. Pat. Nos. 6,040,138, 5,800,992 and 6,020,135, 6,033,860, and 
6,344,316, to which exphcit reference is made. High-density oHgonucleotide 
arrays are particularly useful for determining the gene expression profile for a 
10 large number of RNA's in a sample. 

In one approach, total mRNA isolated from the sample is converted 
to labeled cRNA and then hybridized to an oligonucleotide array. Each sample 
is hybridized to a separate array. Relative transcript levels are calculated by 
reference to appropriate controls present on the array and in the sample. See, 
15 for example, the Experimental section. 

In another embodiment, the values in the expression proffle are 
obtained by measuring the abundance of the protein products of the 
differentially-expressed genes. The abundance of these protein products can be 
determined, for example, using antibodies specific for the protein products of 
20 the differentially-expressed genes. The term "antibody" as used herein refers 
to an immxmoglobuhn molecule or immunologically active portion thereof, i.e., 
an antigen-binding portion. Examples of immunologicaUy active portions of 
immunoglobulin molecules include F(ab) and F(ab')2 fragments which can be 
generated by treating the antibody with an enzyme such as pepsin. The 
25 antibody can be a polyclonal, monoclonal, recombinant, e.g., a chimeric or 

humanized, fuUy human, non-human, e.g., murine, or single chain antibody. In 
a preferred embodiment it has effector function and can fix complement. The 
antibody can be coupled to a toxin or imaging agent. A fidl-length protein 
product from a differentiaUy-expressed gene, or an antigenic peptide fragment 
30 of the protein product can be used as an immunogen. Preferred epitopes 
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encompassed by the antigenic peptide are regions of the protein product of the 
differentially-expressed gene that are located on the surface of the protein, 
e.g., hydrophihc regions, as well as regions with high antigenicity. The 
antibody can be used to detect the protein product of the differentially- 
expressed gene in order to evaluate the abundance and pattern of expression of 
the protein. These antibodies can also be used diagnostically to monitor 
protein levels in tissue as part of a clinical testing procedure, e.g., to, for 
example, determine the efficacy of a given therapy. Detection can be facihtated 
by couphng (i.e., physically HnMng) the antibody to a detectable substance (i.e., 
antibody labeling). Examples of detectable substances include various 
enzymes, prosthetic groups, fluorescent materials, luminescent materials, 
bioluminescent materials, and radioactive materials. Examples of suitable 
enzymes include horseradish peroxidase, alkaline phosphatase, (3- 
galactosidase, or acetylcholinesterase; examples of suitable prosthetic group 
complexes include streptavidin/biotin and avidin/biotin; examples of suitable 
fluorescent materials include mnbeUiferone, fluorescein, fluorescein 
isothiocyanate, rhodamine, dichlorotriasdnylamine fluorescein, dansyl chloride 
or phycoerythrin; an example of a luminescent material includes luminol; 
examples of bioluminescent materials include luciferase, luciferin, and 
aequorin, and examples of suitable radioactive material include i25i, i3ii^ 353 or 

Once the values comprised in the subject expression profile and the 
reference expression profile or expression profiles are established, the subject 
profile is compared to the reference profile to determine whether the subject 
expression profile is sufficiently similar to the reference profile. Alternatively, 
the subject expression profile is compared to a pluraUty of reference expression 
profiles to select the reference expression profile that is most similar to the 
subject expression profile. Any method known in the art for comparing two or 
more data sets to detect similarity between them may be used to compare the 
subject expression profile to the reference expression profiles. In some 
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embodiments, the subject expression profile and the reference profile are 
compared using a supervised learning algorithm such as the support vector 
machine (SVM) algorithm, prediction by collective likehhood of emerging 
patterns (PCL) algorithm, the k-nearest neighbour algorithm, or the Artificial 
5 Neural Network algorithm. To determine whether a subject expression profile 
shows "statisticaUy significant similarity" or "sufiicient similarity" to a 
reference profile, statistical tests may be performed to determine whether the 
similarity between the subject expression profile and the reference expression 
profile is hkely to have been achieved by a random event. Any statistical test 
10 that can calculate the Hkehhood that the similarity between the subject 

expression profile and the reference profile results fi-om a random event can be 
used. The accuracy of assigning a subject to an AML class based on simUarity 
between differentiaUy-expressed genes is affected largely by the heterogeneity 
within the patient population, as is reflected by the deviation fi-om the 
15 geometric mean. Therefore, when more accurate diagnoses are required, the 
stringency in evaluating the similarity between the subject and the reference 
profile should be increased by changing the numerical query. 

The method used for comparing a subject expression profile to one or 
more reference profiles is preferably carried out by re-running the subsequent 
analyses in a (n+1) modus by performing clustering methods as described 
herein. Also, in order to identify the AML class reference profile that is most 
similar to the subject expression profile, as performed in. the methods for 
estabHshing the AML class of an AML affected subject, le. by diagnosing AML 
in a subject or by classifying the AML in a subject, profiles are clustered 
25 according to similarity and it is determined whether the subject profile 

corresponds to a known class of reference profiles. In assigning a subject AML 
to a specific AML class for instance, this method is used wherein the clustered 
position of the subject profile, obtamed after performing the clustering analysis 
of the present invention, is compared to any known AML class. If the clustered 
30 position of the subject profile is within a cluster of reference profiles, i.e. forms 
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a cluster therewith after performing the similarity clustering method, it is said 
that the AML of the subject corresponds to the AML class of reference profiles. 
If a subject proffle is not within a cluster of reference profiles, i.e. does not 
form a cluster therewith after performing the similarity clustering method, 
then a new AML class may be assigned to that subject profile, one of such 
classes being subjects not having AML. 

In some embodiments of the present invention, the expression 
profiles comprise values representing the expression levels of genes that are 
differentially-expressed in AML classes. The term "differentially-expressed" as 
used herein means that the measured expression level of a particular gene in 
the expression profile of one subject differs at least n-fold fi:om the geometric 
mean calculated firom all patient profiles. The expression level may be also be 
up-regulated or down-regulated in a sample firom a subject having a particular 
form of AML in comparison with a sample firom a subject having a different 
form of AML. For example, in one embodiment, the differentiaUy-expressed 
genes of the present invention may be expressed at different levels in different 
AML classes. Examples of genes that are differentiaUy-esqpressed in the 
various AML classes are shown in Tables 1 and 2. 

It should be noted that many genes will occtir, of which the 
measured expression level differs at least n-fold fi-om the geometric mean 
expression level for that gene of all reference profiles. This may for instance be 
due to the different physiological state of the measured cells, to biological 
variation or to the present of other diseased states. Therefore, the presence of a 
differentially-expressed gene is not necessarily informative for determining the 
presence of different AML classes, nor is every differentially-expressed gene 
suitable for performing diagnostic tests. Moreover, a cluster-specific 
differential gene expression, as defined herein, is most Kkely to be informative 
only in a test among subjects having AML. Therefore, a diagnostic test 
performed by using cluster-specific gene detection should preferably be 
performed on a subject in which the presence of AML is confirmed. This 
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confirmation may for instance be obtained by performing the method for 
classifying an AML in an AML-affected subject according to the present 
invention, or by any other test. 

The present invention provides groups of geiies that are 
differentially-expressed in diagnostic AML samples of patients in different 
AML classes. Some of these genes were identified based on gene expression 
levels for 13,000 probes in 286 AML samples. Values representing the 
expression levels of the nucleic acid molecules detected by the probes were 
analyzed as described in the Experimental section using Omniviz, SAM and 
PAM analysis tools. Omniviz software was used to perform aU clustering steps 
such as K-means, Hierarchical and Pearson correlation tests, SAM was used 
spedficaUy to identify the genes tmderlying the clinically relevant groups 
identified in the Pearson correlation analysis. PAM is used to decide the 
minimum number of genes necessary to diagnose all individual patients within 
the given groups of the Pearson correlation. 

In short, escpression profiling was carried out on AML blasts from 
286 MovoAML patients. Unsupervised clustering was used to identify novel 
(sub)groups within the Pearson correlation following the hierarchical 
clustering. The Pearson correlation test resulted in the identification of 16 
groups or classes of AML patients with distinct molecular signatures. 
The hierarchical clustering and Pearson correlation allow the detection of the 
genetic heterogeneity (16 clusters). This may provide for.a mechanistic 
signature of AML. After running tiie SAM and PAM analysis the diagnostic 
gene-signatures (incl. cluster-specific genes) were obtained. 

While several of the molecularly assigned classes correspond to the 
well-defined AML subgroups with favourable cytogenetics, such as the weU 
recognised genetic l&sioxisAMLI/^TO, PMZjRAjRa ^<ai CBJf'PMYmj, we 
identified several additional distinct classes of patients that were not 
identified as distinct classes of AML before. For instance, new identified AML 
clusters comprised genetic lesions such as CE^BPa mutations, or J^ZTSVm 
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mutations, or llq23 aberrations, indicating that these cytogenetic markers 
alone are not sxifficient to determine the prognosis of an AML patient or the 
most optimal intervention strategy (drug treatment). 

Whereas the well-defined AML subgroups AMLI^TO, PMLMABa 
and CBJ^^ MifYHlJ, could be identified based on measurement of the expression 
level of only one or two genes in a cell sample, many of the newly discovered 
AML classes were defined on the basis of differential expression of a pluraHty 
of genes. Genes that define an AML class are hereinafter also termed cluster- 
specific genes or signature genes. Prediction Analysis of Microarrays (PAM) was 
applied to determine the minimal gene sets that predict these prognostically 
unportant clusters with high accuracy. In one of the novel clusters half of the 
AML patients had unfavourable markers, such as elevated expression oim^II 
and/or loss of chromosome 7(q). Interestingly, more then 90 percent of patients 
in this cluster (cluster no. 10, see Example) responded poorly to therapy. The 
fact that a distinct gene expression signature defines this dass of AML 
patients, suggests the existence of a currently tanknown gene- or pathway 
defect that corresponds with poor treatment outcome. 

The present invention thus provides a method of classifying AML. 
Using this method, a total of 286 AML samples analysed on a DNA microarray 
consisting of 22283 probe sets, representing approximately 13,000 genes could 
be classified into at least 16 distinct clusters. These 16 distinct clusters of AML 
patients were assigned on the basis of strong correlation between their 
individual differential expression profiles for 2856 probe sets (Table 1; Figure 
1). The methods used to analyze the expression level values to identify 
differentiaUy-expressed genes were employed such that optimal results in 
clustering, i.e. unsupervised ordering, were obtained. This then resulting in 
the definition of the 16 clusters of reference profiles based on molecular 
signature. The genes that defiiied the position or clustering of these 16 
individual clusters could be determined and the minimal sets of genes required 
to accurately predict the prognostically important AML classes corresponding 
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to these clusters could be derived. It should be understood that the method for 
classing AML according to the present invention may result in a distinct 
clustering pattern and therefore in a different classification scheme when 
other (numbers of) subjects are used as reference, or when other types of 
oHgonucleotide microarrays for establishing gene expression profiles are used. 

The present invention thus provides a comprehensive classification 
of AML covering various previously identified genetically defined classes. 
Further analysis of classes by prediction aaalysis of microarrays (PAM) to 
determine the minimum number of genes that defined or predicted these 
prognosticahy important classes resulted in the establishment of cluster- 
specific genes or signature genes. The presence of distinct gene expression 
profiles defining the novel classes suggests the presence of yet unknown 
common gene defects or pathway defects among AML cases in those classes. 
Several classes could be distinguished on the basis of the expression level of a 
single gene, whereas others could only be distinguished on the basis of 20 or 
more dififerentiaUy-expressed genes (Table 3). 

The methods of the present invention comprise in some aspects the 
step of defining cluster-specific genes by selecting those genes of which the 
expression level characterizes the clustered position of the corresponding AML 
class among the various AML classes within a classification scheme of the 
present invention. Such cluster-specific genes are selected preferably on the 
basis of PAM analysis. This method of selection comprises the following. 

PAM, or partition round medoids, is one of the k-medoids methods. 
Different firom usual k-means approach, it also accepts a dissimilarity matrix, 
and it is more robust because it minimizes a sum of dissimHarities instead of a 
sum of squared EucHdean distances. The PAM-algorithm is based on the 
search for 'k' representative objects or medoids among the observations of the 
dataset, which should represent the structure of the data. After finding a set of 
•k- medoids, -k' clusters are constructed by assigning each observation to the 
nearest medoid. The goal is to find 'k' representative objects which minimize 
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the sTOjn of the dissimilarities of the observations to their closest representative 
object. The distance metric to be used for calculating dissimilarities between 
observations are "euclidean" and "manhattan". Euclidean distances are root 
sum-of-squares of differences, and manhattan distances are the sum of 
absolute differences. PAM calculates how many genes are necessary to identify 
all members (patients) belonging to a certain cluster. 

The methods of the present invention comprise in some aspects the 
step of estabhshing whether the level of expression of cluster-specific genes in 
a subject shares sufficient similarity to the level of expression that is 
characteristic for an individual AML class. This step is necessary in 
determining the presence of that particular AML class in a subject imder 
investigation, in which case the expression of that gene is used as a disease 
marker. Whether the level of expression of cluster-specific genes in a subject 
shares sufficient similarity to the level of expression of that particular gene in 
an individual AML class may for instance be determined by setting a threshold 
value. 

The present invention also reveals genes with a high differential 
level of expression in specific AML classes compared the geometric mean of all 
reference subjects. These highly differentially-expressed genes are selected 
from the genes shown in Table 2. These genes and their expression products 
are useful as markers to detect the presence of AML in a patient. Antibodies or 
other reagents or tools may be used to detect the presence of these markers of 
AML. 

The present invention also reveals gene expression profiles 
comprising values representing the expression levels of genes in the various 
identified AML classes. In a preferred embodiment, these expression profiles 
comprise the values representing the differential eaqpression levels. Thus, in 
one embodiment the expression profiles of the invention comprise one or more 
values representing the expression level of a gene having differential 
expression in a defined AML class. Each expression profile contains a 
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siifficient number of values such that the profile can be used to distinguish one 
AML class from another. In some embodiments, the expression profiles 
comprise only one value. For example, it can be determined whether a subject 
afifected by AML is in the AML class defined by cluster # 9 (iav(16)) based only 
on the expression level of MYHll 201497_jXL_at (see Tables 2 and 31). 
Similarly, it can be determined whether a subject affected by AML is in the 
AML class defined by cluster # 12 (t(15,17)) based only on the expression level 
of the cDNA of 2 genes FGF13 205110_s_at and HGF 210997_at and 
210998_s_at (see Tables 2 and 34). In this case, the expression profile 
comprises two values corresponding to two differentially-expressed genes. In 
other embodiments, the expression profile comprises more than one or two 
values corresponding to a differentially-expressed gene, for example at least 3 
values, at least 4 values, at least 5 values, at least 6 values, at least 7 values, 
at least 8 values, at least 9 values, at least 10 values, at least 11 values, at 
least 12 values, at least 13 values, at least 14 values, at least 15 values, at 
least 16 values, at least 17 values, at least 18 values, at least 19 values, at 
least 20 values, at least 22 values, at least 25 values, at least 27 values, at 
least 30 values, at least 35 values , at least 40 values, at least 45 values, at 
least 50 values, at least 75 values, at least 100 values, at least 125 values, at 
least 150 values, at least 175 values, at least 200 values, at least 250 values, at 
least 300 values, at least 400 values, at least 500 values, at least 600 values at 
least 700 values, at least 800 values, at least 900 values, at least 1000 values, 
at least 1200 values, at least 1500 values, or at least 2000 or more values. 

It is recognized that the diagnostic accuracy of assigning a subject to 
an AML class will vaiy based on the number of values contained in the 
expression profile. Generally, the number of values contained in the expression 
profile is selected such that the diagnostic accuracy is at least 85%, at least 
87%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at 
least 95%, at least 96%, at least 97%, at least 98%, or at least 99%, as 



25 



calculated using methods described elsewhere herein, with an obvious 
preference for higher percentages of diagnostic accuracy. 

It is recognized that the diagnostic accxiracy of assigning a subject to 
an AML class will vary based on the strength of the correlation between the 
5 expression levels of the differentially-expressed genes within that specific AML 
class. When the values in the expression profiles represent the expression 
levels of genes whose expression is strongly correlated with that specific AML 
class, it may be possible to use fewer number of values (genes) in the 
expression profile and stiU obtain an acceptable level of diagnostic or 

10 prognostic accuracy. 

The strength of the correlation between the expression level of a 
differentially-expressed gene and a specific AML class may be determined by a 
statistical test of significance. For example, the chi square test used to select 
genes in some embodiments of the present invention assigns a chi square value 

15 to each differentiaHy-expressed gene, indicating the strength of the correlation 
of the expression of that gene to a specific AML class. Similarly, the 
T-statistics metric and the Wilkins' metric both provide a value or score 
indicative of the strength of the correlation between the expression of the gene 
and its specific AML class. These scores may be used to select the genes of 

20 which the expression levels have the greatest correlation with a particular 

AML class to increase the diagnostic or prognostic accuracy of the methods of 
the invention, or in order to reduce the number of values contained in the 
expression profile while maintaining the diagnostic or prognostic accuracy of 
the expression profile. Preferably, a database is kept wherein the expression 

25 profiles of reference subjects are coUected and to which database new profiles 
can be added and clustered with the already existing profiles such as to 
provide the clustered position of said new profile among the ah:eady present 
reference profiles. Furthermore, the addition of new profiles to the database 
will improve the diagnostic and prognostic accuracy of the methods of the 



26 



10 



15 



inveution. Preferably, iu a method of the present invention SAM or PAM 
analysis tools are used to determine the strength of such correlations. 

The methods of the invention comprise the steps of providing an 
expression profile from a sample from a subject affected by AML and 
comparing this subject expression profile to one or more reference profiles that 
are associated with a particular AML class, a class with a known prognosis, or 
a class with a favourable response to therapy. By identifying the AML class 
reference profile that is most similar to the subject expression profile, e.g. 
when their clustered positions faU together, the subject can be assigned to an 
AML class. The AML class assigned is that with which the reference profile(s) 
are associated. Similarly, the prognosis of a subject affected by AML can be 
predicted by determining whether the expression profile from the subject is 
sufBciently similar to a reference profile associated with an established 
prognosis, such as a good prognosis or a bad prognosis. Whenever a subject's 
expression profile can be assigned to an estabUshed AML class, a preferred 
intervention strategy, or therapeutic treatment can then be proposed for said 
subject, and said subject can be treated according to said assigned strategy. As 
a result, treatment of a subject with AML can be optimized according to the 
specific class of AML with which the subject is affected. For instance, the AML 
class belonging to cluster # 12, characterized by the presence of t(15,17), may 
be treated with retinoic acid. Within one class or cluster, fiirther division may 
be made according to responders and non-responders to treatment or therapy. 
Such divisions may provide for fiirther detaHed characterisation of AML 
subjects. In another embodiment, the subject expression profile is fcom a 
subject affected by AML who is undergoing a therapy to treat the AML. The 
subject expression profile is compared to one or more reference expression 
profiles to monitor the efficacy of the therapy. 

In some embodiments, the assignment of a subject affected by AML 
to an AML class is used in a method of choosing a therapy for the subject 
30 affected by AML. A theranv. 
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intended to reduce or elmunate the affects or symptoms of a disease, in this 
case AML. A therapy regime wiU typically comprise, but is not limited to, a 
prescribed dosage of one or more drugs or hematopoietic stem cell 
transplantation. Therapies, ideaUy, will be beneficial and reduce the disease 
state but in many instances the effect of a therapy wiU have non-desirable 
effects as well. 

In one aspect, the present invention provides a method of 
determining the prognosis for an AML affected subject, said method 
comprising the steps of providing a classification scheme for AML by producing 
such a scheme according to a method of the invention and determining the 
prognosis for each AML class in said scheme based on clinical records for the 
AML subjects comprised in said class. In order to predict the progression of the 
disease in a subject, one has to rely on cHnical records. The present invention 
provides for the assignment of the various clinical data recorded with reference 
subjects affected by AML to the various AML classes as defined herein. This 
assignment preferably occurs in a database. This has the advantage that once 
a new subject is identified as belonging to a particular AML class, either by 
performing a specific AML diagnostic method of the invention using the 
cluster-specific genes as disease markers or by performing a method of 
classifying an AML in an AML affected subject according to the invention, 
then the prognosis that is assigned to that class may be assigned to that 
subject. 

The present invention provides compositions that are useful in 
determining the gene expression profile for a subject affected by AML and 
selecting a reference profile that is similar to the subject expression profile. 
These compositions include arrays comprising a substrate having capture 
probes that can bind specifically to nucleic acid molecules that are 
differentially-expressed in AML classes. Also provided is a computer-readable 
medium having digitally encoded reference profiles useful in the methods of 
the claimed invention. 



28 



15 



The present invention provides arraj^ comprising capture probes for 
detection of polynucleotides (transcriptional state) or for detection of proteins 
(translational state) in order to detect differentially-expressed genes of the 
invention. By "array" is intended a solid support or substrate with peptide or 
5 nucleic acid probes attached to said support or substrate. Arrays typicaUy 

comprise a plurality of different nucleic acid or peptide capture probes that are 
coupled to a surfece of a substrate in different, known locations. These arrays, 
also described as "microarrays" or colloquially "chips" have been generaUy 
described in the art, and reference is made U.S. Patent. Nos. 5,143,854, 
10 5,445,934, 5,744,305, 5,677,195, 6,040,193, 5,424,186,6,329,143, and 6,309,831 
and Fodor et ai, (1991) Science 251:767-77. These arrays may generaUy be 
produced using mechanical synthesis methods or Kght directed synthesis 
methods which incorporate a combination of photoHthogr aphic methods and 
solid phase synthesis methods. Typically, "oUgonucleotide microarrays" will be 
used for determining the transcriptional state, whereas "peptide microarrays" 
wm be used for determining the translational state of a cell. 

"Nucleic acid" or "oligonucleotide" or "polynucleotide" or 
grammatical equivalents used herein means at least two nucleotides 
covalently linked together. OHgonuclebtides are typic^y from about 5, 6, 7, 8, 
20 9, 10, 12, 15, 25, 30, 40, 50 or more nucleotides in length, up to about 100 

nucleotides in length. Nucleic adds and polynucleotides are a polymers of any 
length, including longer lengths, e.g., 200, 300, 500, 1000, 2000, 3000, 5000, 
7000, 10,000, etc. A nucleic acid of the present invention wiU generally contain 
phosphodiester bonds, although in some cases, nucleic acid analogs are 
25 included that may have alternate backbones, comprising, e.g., 
phosphoramidate, phosphorothioate, phosphorodithioate, or O- 
methylphophoroamidite linkages (see Eckstein, OHgonucleotides and 
Analogues: A Practical Approach, Oxford University Press); and peptide 
nucleic acid backbones and linkages. Other analog nucleic acids include those 
30 with positive backbones; non-ionic backbones, and non-ribose backbones, 



29 



including those described in U.S. Pat. Nos. 5,235,033 and 5,034,506, and 
Chapters 6 and 7, ASC Symposium Series 580, Carbohydrate Modifications in 
Antisense Research, Sanghui & Cook, eds. Nucleic acids containing one or 
more carbocyclie sugars are also included within one definition of nucleic acids. 
5 Modifications of the ribose-phosphate backbone may be done for a variety of 
reasons, e.g. to increase the stabiHty and half-life of such molecules in 
physiological environments or as probes on a biochip. Mixtures of naturally 
occurring nucleic acids and analogs can be made; alternatively, mixtures of 
different nucleic acid analogs, and mixtures of naturaUy occurring nucleic 

10 acids and analogs may be made. 

Particularly preferred are peptide nucleic acids (PNA) which 
includes peptide nucleic acid analogs. These backbones are substantially non- 
ionic imder neutral conditions, in contrast to the highly charged 
phosphodiester backbone of naturally occurring nucleic acids. This results in 

15 two advantages. First, the PNA backbone exhibits improved hybridization 
kinetics. PNAs have larger changes in the melting temperature (Tm) for 
mismatched versus perfectly matched basepairs. DNA and ENA typicaUy 
exhibit a 2-4 °C drop in Tmfor an internal mismatch. With the non-ionic PNA 
backbone, the drop is closer to 7-9°C. Similarly, due to their non-ionic nature, 

20 hybridization of the bases attached to these backbones is relatively insensitive 
to salt concentration. In addition, PNAs are not degraded by cellular enzymes, 

and thus can be more stable. 

The nucleic acids may be single stranded or double stranded, as 
specified, or contain portions of both double stranded or single stranded 
25 sequence. As will be appreciated by those in the art, the depiction of a single 
strand also defines the sequence of the complementary strand; thus tiie 
sequences described herein also provide the complement of the sequence. The 
nucleic acid may be DNA, both genomic and cDNA, ENA or a hybrid, where 
the nucleic add may contain combinations of deoxyribo- and ribo-nucleotides, 
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and combinations of bases, including uracil, adenine, thymine, cytosine, 
guanine, inosine, xanthine hypoxanthine, isocytosine, isoguanine, etc. 

"Transcript" typically refers to a naturally occurring RNA, e.g., a 
pre-mRNA, hnRNA, or mRNA. As used herein, the term "nucleoside" includes 
nucleotides and nucleoside and nucleotide analogs, and modified nucleosides 
such as amino modified nucleosides. In addition, "nucleoside" includes non- 
naturaUy occurring analog structures. Thus, e.g. the individual units of a 
peptide nucleic acid, each containing a base, are referred to herein as a 
nucleoside. 

As used herein a "nucleic acid probe or ohgonudeotide" is defined as 
a nucleic acid capable of binding to a target nucleic acid of complementary 
sequence through one or more types of chemical bonds, usually through 
complementary base pairing, usually through hydrogen bond formation. As 
used herein, a probe may include natural (i.e.. A, G, C, or T) or modified bases 
15 (7-deazaguanosine, mosine, etc.). In addition, the bases in a probe may be 
joined by a Hnkage other than a phosphodiester bond, so long as it does not 
functionally interfere with hybridization. Thus, e.g., probes may be peptide 
nucleic acids in which the constituent bases are joined by peptide bonds rather 
than phosphodiester linkages. It wiU be understood by one of skill m the art 
that probes may bind target sequences lacking complete complementariiy with 
the probe sequence depending upon the stringency of the hybridization 
conditions. The probes are preferably directly labeled suqh as with isotopes, 
chromophores, lumiphores, chromogens, or indirectly labeled such as with 
biotin to which a streptavidin complex may later bmd or with enzymatic 
25 labels. By assaying for the hybridization of the probe to its target nucleic acid 
sequence, one can detect the presence or absence of the select sequence or 
subsequence. Diagnosis or prognosis may be based at the genomic level, or at 
the level of RNA or protein expression. 
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The skiUed person is capable of designing oHgonucleotide probes 
that can be used in diagnostic methods of the present invention. Preferably, 
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such probes are immobilised on a soHd surface as to form an oligonucleotide 
microarray of the invention. The oligonucleotide probes useful in methods of 
the present invention are capable of hybridizing under stringent conditions to 
AML-associated nucleic adds, such as to one or more of the genes selected 
from Table 1, preferably to one or more of the genes selected from Table 2, 
more preferably to one or more of the genes selected from Table 3. 

Techniques for the synthesis of arrays using mechanical synthesis 
methods are described in, e.g., U.S. Patent No. 5,384,261, to which reference is 
made herein. Although a planar array surface is preferred, the array may be 
fabricated on a surface of virtually any shape or even a multiplicity of surfaces. 
Arrays may be peptides or nucleic acids on beads, gels, polymeric surfaces, 
fibers such as fiber optics, glass or any other appropriate substrate, for the 
purpose of which reference is made to U.S. Pat. Nos. 5,770,358, 5,789,162, 
5,708,153, 6,040,193 and 5,800,992. Arrays may be packaged in such a manner 
as to aUow for diagnostics or other manipulation of an aH-inclusive device. 
Reference is for example made to U.S. Pat. Nos. 5,856,174 and 5,922,591. 

The arrays provided by the present invention comprise capture 
probes that can specifically bmd a nucleic acid molecule that is differentially- 
expressed in AML classes. These arrays can be used to measure the expression 
levels of nucleic acid molecules to thereby create an expression profile for use 
in methods of determining the diagnosis and prognosis for AML patients, and 
for monitoring the efScacy of a therapy in these patients as described 

elsewhere herein. 

In some embodiments, each capture probe in the array detects a 
nucleic acid molecule selected from the nucleic acid molecules designated in 
Tables 1 and 2. The designated nucleic acid molecules include those 
differentially-expressed in AML classes selected from cluster #l-cluster #16 as 

depicted in figxaxe 1. 

The arrays of the invention comprise a substrate having a plurality 
of addresses, where each address has a capture probe that can specifically bind 
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a target nucleic acid molecule. The number of addresses on the substrate 
varies with the purpose for which the array is intended. The arrays may be 
low-density arrays or high-density arrays and may contain 4 or more, 8 or 
more, 12 or more, 16 or more, 20 or more, 24 or more, 32 or more, 48 or more, 
5 64 or more, 72 or more 80 or more, 96, or more addresses, or 192 or more, 288 
or more, 384 or more, 768 or more, 1536 or more, 3072 or more, 6144 or more, 
9216 or more, 12288 or more, 15360 or more, or 18432 or more addresses. In ' 
some embodiments, the substrate has no more than 12, 24, 48, 96, or 192, or 
384 addresses, no more than 500, 600, 700, 800, or 900 addresses, or no more 
10 than 1000, 1200, 1600, 2400, or 3600 addresses. 

The invention also provides a computer-readable medium 
comprising one or more digitally encoded expression profiles, where each 
profile has one or more values representing the expression of a gene that is 
differentially-expressed in an AML class. The nr«T^«r.a««« 
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profiles is well within the reach of the skiUed person (see e.g. WO 03/083140). 
In some embodiments, the digitaUy-encoded expression profiles are comprised 
in a database. See, for example, U.S. Patent No. 6,308,170. 

The present invention also provides kits useful for diagnosing, 
treating, and monitoring the disease state in subjects affected by AML. These 
Hts comprise an array and a computer readable medium. The array comprises 
a substrate having addresses, where each address has a capture probe that can 
specifically bind a nucleic acid molecule (by using an oHgonucleotide array) or 
a peptide (by using a peptide array) that is differentiaUy-expressed in at least 
one AML class. The results are converted into a computer-readable medium 
that has digitally-encoded expression profiles containing values representing 
the expression level of a nucleic acid molecule detected by the array. 

By using the array described above, the amounts of various kinds of 
nucleic add molecules contained in a nucleic acid sample can be 
simultaneously determined. la addition, there is an advantage such that the 
30 determination can be carried out even with a small amount of the nucleic acid 
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sample. For instance, mENA in the sample is labeled, or labeled cDNA is 
prepared by using mRNA as a template, and the labeled mENA or cDNA is 
subjected to hybridization with the array, so that mRNAs being expressed in 
the sample are simultaneously detected, whereby their expression levels can 

5 be determined. 

Genes each of which expression is altered due to AML can be found 

by determining expression levels of various genes in the AML affected cells 
and classified into certain types as described above and comparing the 
expression levels with the expression level in a control tissue. 
10 The method for determining the expression levels of genes is not 

particularly hmited, and any of techniques for confirming alterations of the 
gene expressions mentioned above can be suitably used. Among all, the 
method using the array is especiaUy preferable because the expressions of a 
large number of genes can be simultaneously determined. Suitable arrays are 
15 comanercially available, e.g., from Affymetrix. 

For instance, mRNA is prepared fi-om blast cells, and then reverse 
transcription is carried out with the resulting mRNA as a template. During 
this process, labeled cDNA can be obtained by using, for instance, any suitable 
labeled primers or labeled nucleotides. 
20 As to the labeling substance used for labeling, there can be used 

substances such as radioisotopes, fluorescent substances, chemiluminescent 
substances and substances with fluophor. and the like. For instance, the 
fluorescent substance includes Cy2, FluorX, Cy3, Cy3.5, Cy5, Cy5.5, Cy7, 
fluorescein isothiocyanate (FITC), Texas Red, Rhodamine and the like. In 
25 addition, it is desired that samples to be tested (cancer samples to be tested in 
the present selection method) and a sample to be used as a control are each 
labeled with different fluorescent substances, using two or more fluorescent 
substances, from the viewpoint of enabling simultaneous detection. Here, 
labehng of the samples is carried out by labeling mRNA in the samples, cDNA 
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derived from the mRNA, or nucleic adds produced by transcription or 
amplification from cDNA. 

Next, the hybridization is carried out between the above-mentioned 
labeled cDNA and the array to which a nucleic acid corresponding to a suitable 
gene or its fragment is immobihzed. The hybridization may be performed 
according to any known processes under conditions that are appropriate for 
the array and the labeled cDNA to be used. For instance, the hybridization can 
be performed under the conditions described in Molecular Cloning, A 
laboratory manual, 2nd ed., 9.52-9.56 (1989). 

The hybridization between the nucleic acids derived from the 
samples and the array is carried out, under the above-mentioned hybridization 
conditions. When much time is needed for the time period required for 
procedures from the collection of samples to the determination of expression 
levels of genes, the degradation of mRNA may take place due to actions of 
ribonuclease. In order to determine tiie difference in the gene expressions in 
the samples to be tested (i.e., ceU or tissue samples of AML patients) and the 
gene expressions in a control sample, it is preferable tiiat tiie mRNA levels in 
both of these samples are adjusted using a standard gene with relatively Uttie 
alterations in expressions. 

Thereafter, by comparing the hybridization results of tiie samples to 
be tested with those of the control sample, genes exhibiting differential 
expression levels in both samples can be detected. Concretely, a signal which is 
appropriate depending upon the method of labeling used is detected for the 
array which is subjected to hybridization with tiie nucleic acid sample labeled 
by tiie method as described above, whereby tiie expression levels in the 
samples to be tested can be compared with the expression level in tiie contirol 
sample for each of the genes on the array. 

The genes thus obtained which have a significant difference in 
signal intensities are genes each of which expression is altered specifically for 
certain AML classes. 
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The present invention also provides a computer-readable medium 
comprising a pluraHty of digitaUy-encoded expression profiles wherein each 
profile of the plurality has a plurality of values, each value representing the 
expression of a gene that is differentially-expressed in at least one AML class. 
The invention also provides for the storage and retrieval of a collection of data 
relating to AML specific gene expression data of the present invention, 
including sequences and expression levels in a computer data storage 
apparatus, which can include magnetic disks, optical disks, magneto-optical 
disks, DRAM, SRAM, SGRAM, SDRAM, RDRAM, DDR RAM, magnetic bubble 
memory devices, and otixer data storage devices, including CPU registers and 
on-CPU data storage arrays. Typically, the data records are stored as a bit 
pattern in an array of magnetic domains on a magnetizable medium or as an 
array of charge states or transistor gate states, such as an array of cells in a 
DRAM device (e.g., each cell comprised of a transistor and a charge storage 
area, which may be on the transistor). 

For use in diagnostic, research, and therapeutic appHcations 
suggested above, kits are also provided by the invention. In the diagnostic and 
research applications such kits may include any or all of the following: assay 
reagents, buffers, AML class-specific nucleic acids or antibodies, hybridization 
probes and/or primers, antisense polynucleotides, ribozymes, dominant 
negative AML polypeptides or polynucleotides, small molecules inhibitors of 
AML-associated sequences, arrays, antibodies. Fab fi^agments, capture 
peptides etc. In addition, the kits may include instructional materials 
containing directions (i.e., protocols) for the practice of the methods of this 
invention. While the instructional materials typicaUy comprise written or 
printed materials, they are not limited to such. Any medium capable of storing 
such instructions and conmiunicating them to an end user is contemplated by 
this invention. Such media include, but are not limited to electronic storage 
media (e.g., magnetic discs, tapes, cartridges, chips), optical media (e.g., CD 
ROM), and the like. Such media may include addresses to internet sites that 



36 



10 



15 



provide such instructional materials. One such internet site may provide a 
database of AML reference expression profiles useful for performing similarity 
clustering of a newly determine subject expression profiles with a large set of 
reference profiles of AML subjects comprised in said database. Preferably the 
database includes clinically relevant data such as patient prognosia, successful 
methods of treatment and cytogenetic characteristics for the various AML 
classes in the database. 

The invention encompasses for instance kits comprising an array of 
the invention and a computer-readable medium having digitally-encoded 
reference profiles with values representmg the expression of nucleic add » 
molecules detected by the arrays. These kits are useful for assigning a subject 
affected by AML to an AML dass and for diagnosing AML in a subject. 

The present invention also provides for kits for screening for 
modulators of AML-assodated sequences. Such kits can be prepared fi-om 
readily available materials and reagents. For example, such kits can comprise 
one or more of the following materials: an AML-associated polypeptide or 
polynucleotide, reaction tubes, and instractions for testing AML-assodated 
activity. OptionaUy the kit may comprise an array for detecting AML- 
associated genes, specifically cluster-defining genes according to the invention. 
20 A wide variety of kits and components can be prepared according to the 
present invention, depending upon the intended user of the kit and the 
particiilar needs of the xiser. 

Diagnosis would typicaUy involve evaluation of a plurality of g< 
or products. The genes will be selected based on correlations with important 
25 parameters in disease which may be identified in historical or outcome data. 

In a preferred embodiment a kit-of-parts according to the invention 
comprises an oKgonucleotide microarray according to the invention and means 
for comparing a gene expression profile determined by using said microarray 
with a database of AML reference expression profiles. The present invention 
30 also comprises kits of parts suitable for performing a method of the invention 
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as weU as the use of the various products of the invention, including databases, 
microarrays, oUgonucleotide probes and classification schemes in diagnostic or 

prognostic methods of the invention. 

The methods and compositions of the invention may be used to 
screen test compounds to identify therapeutic compounds useful for the 
treatment of AML. In one embodiment, the test compounds are screened in a 
sample comprising primary cells or a cell line representative of a particular 
AML class. After treatment with the test compound, the expression levels in 
the sample of one or more of the diflferentiaUy-expressed genes of the invention 
are measured using methods described elsewhere herein. Values representing 
the expression levels of the dififerentiaUy-expressed genes are used to generate 
a subject e3cpression profile. This subject expression profile is then compared to 
a reference profile associated with the AML class represented by the sample to 
determine the similarity between the subject expression profile and the 
reference expression profile. Differences between the subject expression profile 
and the reference expression profile may be used to determine whether the test 
compoimd has anti-leukemogemc activity. 

The test compoxinds of the present invention can be obtained using 
any of the numerous approaches in combinatorial Kbrary methods known in 
the art, including: biological Kbraries; spatiaUy addressable paraUel soUd 
phase or solution phase libraries; synthetic Ubrary methods requiring 
deconvolution; the 'one-bead one-compound' library method; and synthetic 
library methods using afiinity chromatography selection. The biological hbrary 
approach is limited to polypeptide Kbraries, while the other four approaches 
are appHcable to polypeptide, non-peptide oligomer or smaU molecule libraries 
of compounds (Lam (1997) Anticancer Drug Res. 12:145). 

Examples of methods for the synthesis of molecular libraries can be 
found in the art, for example in DeWitt eiai. (1993) Proc. Nad. Acad. Sd. USA 
90:6909; Erb eia/. (1994) Proc. Natl. Acad. Sci. USA 91:11422; Zuckermann ef 
al. (1994) J. Med. Chem. 37:2678; Cho et al, (1993) Science 261:1303; Carell ei 
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al (1994) Angew. Chem. Int. Ed. Engl. 33:2059; Carell eied. (1994) Angew. 
Chem. Int. Ed. Engl. 33:2061; and in GaUop e^al (1994) J. Med. Chem. 
37:1233. Libraries of compounds maybe presented in solution Houghten 
(1992) Biotechniques 13:412-421), or on beads (Lam (1991) Nature 354:82-84), 
chips (Fodor (1993) Nature 364:555-556), bacteria (U.S. Patent No. .5,223,409), 
spores (U.S. Patent No. 5,223,409), plasmids (CuU efai. (1992) Proc. Natl. 
Acad. Sci. USA 89:1865-1869) or on phage (Scott and Smith (1990) Science 
249:386-390; Devlin (1990) Science 249:404-406; Cwirla e^al. (1990) Proc. Nad. 
Acad. Sci. U,S.A. 97:6378-6382; Pehci (1991) J. Mol. Biol. 222:301-310). 

Candidate compounds include, for example, 1) peptides such as 
soluble peptides, including Ig-tailed fusion peptides and members of random 
peptide libraries (see, e.g.. Lam e^al (1991) Nature 354:82-84; Houghten e£ al 
(1991) Nature 354:84-86) and combinatorial chemistry-derived molecular 
Ubraries made of D- and/or L- configuration amino acids; 2) phosphopeptides 
(e.g., members of random and partially degenerate, directed phosphopeptide 
Ubraries, see, e.g., Songyang etcd. (1993) Cell 72:767-778); 3) antibodies (e.g., 
polyclonal, monoclonal, humanized, anti-idiotypic, chimeric, and single chain 
antibodies as weU as Fab, F(ab')Z, Fab expression Ubrary fi-agments, and 
epitope binding fragments of antibodies); 4) small organic and inorganic 
molecules (e.g., molecules obtained from combinatorial and natural product 
Ubraries; 5) zinc analogs; 6) leukotriene A4 and derivatives; 7) classical 
aminopeptidase inhibitors and derivatives of such inhibitors, such as bestatin 
and arphamenine A and B and derivatives; 8) and artiiicial peptide substrates 
and other substrates, such as those disclosed herein above and derivatives 
thereof. 

The present invention discloses a number of genes that are 
differentially-expressed in AML classes. These differentiaUy-expressed genes 
are shown in Tables 1 and 2. Because the expression of these genes is 
associated with AML risk factors, these genes may play a role in 
leukemogenesis. Accordingly, these genes and their gene products are 
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potential therapeutic targets that are xxsefol in methods of screening test 
compounds to identify therapeutic compounds for the treatment of AML. 
Genes that are common between a number of AML classes are preferred as 
targets for therapeutic treatment, since a broader working over the patient 
5 population can be expected. It is very likely that genes that are present in 

more than one AML class, as defined in the present invention, are involved in 
general processes underlying AML. Thus, the expression of these genes is 
Ukely to be associated with AML risk factors and thus play a role in 
leufcemogenesis. Genes that are present in several classes or clusters may thus 
10 define superdusters, which superclusters may define the processes that play 
an important role in leukemogenesis in general, and AML in particular. 

The differentially-expressed genes of tiie invention may be used in 
cell-based screening assays involving recombinant host ceUs expressing the 
differentially-expressed gene product. The recombinant host ceUs are then 
15 screened to identify compoimds that can activate the product of the 

differentially-expressed gene (i-e, agonists) or inactivate the product of the 
differentially-expressed gene {le. antagonists). 

Any of the lexikemogenic functions mediated by the product of the 
differentially-expressed gene may be used as an endpoint in the screening 
20 assay for identifying therapeutic compounds for the treatment of AML. Such 
endpoint assays include assays for cell proliferation, assays for modulation of 
the cell cycle, assays for the expression of markers indicative of AML, and 
assays for the expression level of genes differentiaUy-esqjressed in AML classes 
as described above. Modulators of the activity of a product of a dififerentially- 
25 ejspressed gene identified according to these drug-screening assays provided 
above can be used to treat a subject with AML. These methods of treatment 
include the steps of administering the modulators of the activity of a product of 
a differentially-expressed gene in a pharmaceutical composition as described 
herein, to a subject in need of such treatment. 
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The following examples are offered by way of illustration and not by way 
of limitation. 



15 



5 EXAMPLE 
Methods Used 

JPatients and ce/l samp/es 

Patients with a confirmed diagnosis otdenovoMKL. were included 
in this study (Table 4). All patients were treated according to the HOVON 
10 (Dutch-Belgian Heraatology-Oncology Co-operative group) protocols 

(http://www.hovon.nl). The treatment protocols have been described previously 
Rombouts e^cd., 2001). Bone marrow or peripheral blood aspirations of AML 
patients at diagnosis (n=286) and healthy volunteers (n=5) were taken after 
informed consent. Blasts and mononuclear cells were purified by FicoU- 
Hypaque (Nygaard, Oslo, Norway) centrifugation and cryopreserved. CD34 
positive cells of healthy volunteers (n=3) were sorted iising the fluorescent 
activated ceU sorter (FACS). According to cytological analysis the AML 
samples contamed 80-100% blast ceUs after thawing independent of the blast 
coimt at diagno^s. 

20 

ISiVA isolation andgua/Uy control 

After thawing, cells were washed once with Hanks balanced salt 
solution. High quality total UNA was extracted by lyses with guauidinium 
isothiocyanate followed by cesium chloride gradient purification (Chomczynski 
25 & Sacchi, 1987). RNA concentration, quaHty and purity were examined using 
the RNA 6000 Nano assay on the Agilent 2100 Bioanalyzer (Agilent, 
Amstelveen, The Netherlands). None of the samples showed RNA degradation 
(28S/18S rRNA ratio > 2) or DNA contamination. 
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Gene pro/zlin^ a/id quality control 

286 newly diagnosed cases of AML (Table 3) were analyzed by gene 
profiling using the Affymetrix U133A GeneChip. The U133A GeneChips 
contain 22283 probe sets representing approximately 13000 distinct genes. 
Ten mierogram of total RNA was used for the production of antisense 
biotinylated KNA. Single-stranded cDNA and double-stranded cDNA were 
synthesized according to the manufactures protocol (Invitrogen Life 
Technologies, Breda, The Netherlands) using the T7-(dT)24-primer (Genset 
Corp, Paris France). Jn vitro transcription was performed with biotih-ll-CTP 
andbiotia-16-UTP (Perkin Ehner, Hoofddorp, The Netherlands) and the 
MBGAScript T7 labeUng kit (Ambion, Cambridgeshire, UK). Double-stranded 
cDNA and cRNA were purified and firagmented with the GeneChip Sample 
Cleanup Module (Affymetrix, Santa Clara, CA). Biotinylated RNA was 
subsequently hybridized to the A^metrix U133A GeneChip (45°C for 16 
hours). Staining, washing and scanning procedures were carried out as 
described in the GeneChip Expression Analysis Technical Manual (Affymetrix, 
Santa Clara, CA). All GeneChips were visually inspected for obvious 
uregularities. The global method of scaling/normaHzation was appKed and the 
differences between the scaling/normalization factors of all GeneChips (n=294) 
were less than 3-fold (0.70, SD 0.26). All additional quality metrics, i.e. percent 
genes present (50.6, SD 3.8), actin 3' to 5' ratio (1.24, SD 0.19) and GAFI?JIZ'\.o 
5' ratio (1.05, SD 0.14) indicated high overall sample and assay quality. 

Data normalization, analysis and visualization 

The mean intensity values of all probe sets were calculated by the 
global method of scaUng/normalization using MAS5.0. As most genes with 
values below 30 are absent (83% of all absent caUs), these values were 
classified as unreliable and set to 30. This process resulted also in the 
exclusion of possibly unrehable present calls (10% of all present caUs). The 
ratios between measured intensity and geometric mean intensity were 
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calculated for each probe set and log2 transformed to be used for further data 
analyses with Omniviz®, SAM® and PAM©. 

Om»ii;iU^(MsynBxd, MA (version 3.6)) - Different numbers of probe 
sets were selected by filtering for those genes that in one or more samples 
differed at least n-fold from the geometric mean expression level of AML 
patients. By using various ratios different numbers of differentiaUy-expressed 
probe sets were selected for the correlation visuaUzation tool (Table 2). For 
each number of selected probe sets the clustering of the AML patients in 
specific molecularly recognizable groups was investigated using the 

Correlation VisuaHzation tool of Omniviz (Supplemental Data (Figures B to 
H)). 

Table 5 (below) shows the evaluation of the Correlation View results 
on the basis of the clustering of AML patients with similar molecular 
abnormahties.). The few AML cases with abnormalities involving chromosome 
5 were excluded. Ratio: ratio between measured intensity and geometric mean 
intensity by which probe sets were selected. 

xSaj^^© (version 1.21) Trustees of Leland Stanford Junior University 
- All supervised analyses were performed using Significance Analysis of 
Microarrays (SAM) (Tusher ^/^^ 2001). The criterion to identify the top40 
20 genes for the assigned clusters was: at least a 2-fold difference between 

selected cluster and the remaining AML samples and a q-value of less than 



15 



25 



'O. 



I'AM® (version 1.12) Trustees of Leland Stanford Junior University 
- AU supervised class prediction analyses were performed by applying 
Prediction Analysis of Microarrays (PAM) software in R (version 1.7.1) 
(Tibshirani a/._, 2002). 

All genes identified by the SAM and PAM methods are available as 
Supplemental Data (Tables Al to PI and Q). 



43 



ET-PCB and sequence analyses 

Reverse trancriptase - polymerase chain reactions (RT-PCR) and 
sequence analyses for mutations in JTZTS-YHi, J^rS-TKD, N-.yB4^ K-^^and 
cSS!/'c(, as well as real-time PGR for uS'PZ?' were performed as described 
previously (van Waalwijk van Doom-Khosrovani e^ al, 2003a; van Waalwijk 
van Doom-Khosrovani et al., 2003b; Valk ei al, 2004; Care et al., 2003). 



Statistical analyses ofsiirvival 

Statistical analyses were performed with Stata Statistical Software, 
10 Release 7.0 (Stata, CoUege Station, TK). Actuarial probabilities of overall 
survival (OS, with failure death due to any cause) and event-free survival 
(EFS, with failure in case of no complete remission at day 1, at relapse or 
death in first CR) were estimated by the method of Kaplan and Meier. 



15 Results 

Correlafion visualization ofde novoAML dy^ene expression 

The best unsupervised ordering by applying the visualization tool of 
Omniviz of the AML cases in relation to different molecular markers was 
reached using 2856 probe sets (representing 2008 annotated genes and 146 

20 ESTs) (Figure lA and Table 5). Sixteen distinct groups of AML patients were 
assigned on the basis of strong correlation between adjacent AML patients, 
i.e., within one red square along the diagonal, as well as the correlation and 
anti-correlation between the different groups, i.e., between the red squares 
along the diagonal (Figure lA and Supplemental data (Figure A)). The final 

25 Omniviz Correlation View generated with 2856 probe sets was adapted such 
that cytologLcal, cytogenetic and molecular parameters could be plotted 
directly adjacent to the original diagonal. This resulted in a unique way of 
visuaHzation of the groups of patients with high correlation and related 
parameters (Figure IB). 



Distinct clusters of AML t(8;21), AML inv(16) and AML t(15;17) 
were apparent (Figure IB). Although these distinct clusters were readily 
identified with less probe sets using the correlation tool, clusters of AML 
patients with mutations in ^ZTSox amPc^ or with overexpression of ^VII 
5 were only apparent with 2856 probe sets (Table 5 and Figures 4 to 10). When 
more genes were used for the correlation visualization this compact clustering 
vanished (Table 6). 

Unique genes characteristic for each of the 16 identified clusters 
were obtained by supervised analysis using SAM. The expression profiles of 
10 the top40 genes are plotted in Figure IB alongside the Correlation View. The 
SAM analyses resulted in only 599 discriminating genes (Tables 23-39) since a 
distinct gene profile for cluster #14 could not be identified, suggesting tight 
overlap with genes in clusters #7 and #8. 

15 AML a/zd recurrent ^rans/ocafions 

CBJf'fiMY^JI. AU inv(16) AML patients clustered within cluster #9 
(Figure IB and Supplemental Data (Table I)). Of note, 4 patients who were 
previously not known to harbour an inv(16) were included within this cluster. 
Molecular analysis and Southern blotting revealed the presence of - 
CBJfpMymi^Bion gene in those cases (Figure 11). SAM analysis revealed 
that MVmi was the most prominent discriminating gene for this cluster 
(Supplemental data (Table 11 and Figure 12). Interestingly, OBJ^fiacati- 
correlated with this cluster, suggesting that the JinWJ faman protein 

down modulates the expression of the <2a^ allele. 

^^^^^a - Cluster #12 contains aU cases of acute promyelocytic 
leukemia (APL) witii t(15;17) (Figure IB and Supplemental Data (Table L)), 
including two patients previously recognized as APL with J^ML^^AJSahy RT- 
FCR only. SAM analyses (Supplemental Data (Table LI)) revealed that genes 
encoding growth factors such as hepatocyte growth factor (.ZTGF), macrophage- 
30 stimulating 1 (hepatocyte growth factor-like (M9TJ)) and fibroblast growth 
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factor 13 iFGFJS) were specific for tiiis cluster. In addition, cluster #12 could 
be separated into two subgroups with either high or low white blood cell count 
(WBC) (Supplemental data (Figure 13). This subdivision corresponds with 
FLTSYn:^ mutation status (Figure IB). 

AMLJ^TO - All patients with a t(8;21) grouped within cluster #13 
(Figure IB and Supplemental Data (Table M)), including one patient without a 
t(8;21) (2496). SAM identified ETO as the most discriminative gene for this 
cluster (Supplemental data (Table Ml and Figure 14). 



AML wiiA JJg£3 abnormaliiies 

AMLi patients with llq23 abnormaHties were intermingled within 
the 286 AML patients, although two subgroups were apparent, i.e., cluster #1 
and cluster #16 (Figure IB and Supplemental Data (Tables A and P)). Cluster 
#16 contains four cases of t(9;ll) and one case of t(ll;19) (5/11 cases (45%)). 
SAM analyses identified a strong signature with a group of genes specifically 
upregulated in the majority of cases in this cluster (Figure IB and 
Supplemental data (Table PI)). Although seven of 14 (50%) cases within 
cluster #1 have chromosome 11 abnormaHties as well, this subgroup appears 
quite heterogeneous with a less uniform signature (Figure IB). 



AML and cEBPa muiaiioTis 

Interestingly, two separate clusters (#4 and #15) comprise AML 
patients with predominantly normal karyotypes and a high fi^-equency of 
mutations in c^^or (Figure IB (Clusters #4 (8/15 cases (53%)) and #15 (5/8 
cases (62%))). In cluster #4 a set of up- and down regulated genes could be 
defined (Supplemental data (Table Dl)), which appeared to discriminate the 
AML cases in cluster #4 fi-om cluster #15. The upregulated genes represent 
certain T-ceU genes, such as the CD7 antigen {.CB7) and the T cell receptor 
delta locus iTIiD@), which are known to be expressed on immature subsets of 
AML as well (Lo Coco etaL, 1989; Boecfcx efal, 2002). All but one of the top40 
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genes of cluster #15 are downregulated (Supplemental data (Table Ol)). 
Interestingly, these genes are similarly downregulated in cluster #4 (Figure 
IB). The genes encoding alphal-catenin iCTmVA.!), tubulin beta-5 {^TUSBS) 
and Nedd4 family interacting protein 1 {JS/DITTPI) were the only genes down 
modulated and among the top40 in both cluster #4 and #15. 

AJktL a/zdJSVII overexpression 

A separate cluster (#10) of AML was identified in which 44% (10/22 
cases. Supplemental data (Table J)) showed increased expression of j^VII. 
Aberrant expression of ^fZTin cluster #10 correlated with chromosome 7 
abnormahties (6/10 ^PXT-positive cases). This complete group of patients could 
be discriminated based on a selection of genes, suggesting that all patients, 
even tiae BVII negative cases, carry abnormalities in a common pathway. 
Cluster # 8 also contains a relatively high number of chromosome 7 
aberrations (5/13 cases, Supplemental data (Table H)), but it displays a 
different molecular signattire compared to cluster #10 (Figure IB). This 
suggests that high expression of ^PZ/ and/or .^^KZT-related proteins determines 
the molecular profQe of cluster #10. Four out of 14 cases within the 
heterogeneous cluster #1 also demonstrated increased ^PZT expression. These 
patients may cluster outside duster #10 since their molecular signatures are 
most likely the result of overexpression and an llq23 abnormaHty. 

AML wziA JfZTS mutations 

Groups of patients with mutations in the JfZTS receptor gene were 
recognized within the Correlation View (Figure IB). In fact, clusters #2 and #6 
merely consist of patients with a J^ZTSITD. Interestingly, almost all of these 
patients have a normal karyotype. In addition, the J^ZTSJTD mutation status 
seems to divide several clusters into two groups, e.g., clusters #3, #5 and AML 
with t(15;17) (#12). Other individual cases of AML with ^ZTSYHi were more 
dispersed over the whole group of AML patients. AML patients with mutations 
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in tiie tyrosine kinase domain (TiiD) otJ^ZTSm. not cluster. Likewise 
patients with mutations in codons 12, 13 or 61 of the small GTPase RAS (N- 
^;^and Y^-JiAS) do not have apparent signatures and do not aggregate ia the 
Correlation View (Figure IB). 

5 

Of her unique AML cli^sters 

AML patients with normal karyotypes clustered in several 
subgroups within the assigned clusters (Figure IB). In fact, the majority of 
patients in cluster #11 have normal karyotypes without any consistent 

10 additional abnormahty. Other unique clusters, i.e., cluster #3, #5, #7, #8 and 
#14, were identified which could not be annotated with any known cytogenetic 
or molecular abnormality. Cluster #5 mainly contains AML patients that 
belong to the French-American-British (FAB) classification M4 or M5 subtypes 
(Figure IB), suggesting that the morphology was the main determinant for 

15 classifying these cases within this subgroup. Clusters #3, #7, #8, #11 and #14 
contain AML cases, that do not belong to one FAB subtype, but can be 
discriminated based on distinct gene expression profiles. 



Class prediction of disiinci clusters in AML 
20 All 286 AML cases were randomised and divided into a training- 

(n=190) and a vaKdation set (n=96). PAM was appHed on the dataset to 
determine the minimal number of genes to predict distinct abnormahties with 
prognostic value in AML^, i.e., t(8;21), inv(16), t(15;17), llq23 (cluster #16), 
-^PZ^monosomy 7 (cluster #10), ^.^v^or (clusters #4 and #15) (Table 3). In 
addition, since FLTSYHi mutations are frequent abnormahties in AML and 
associated with poor outcome^, the minimal set of genes to predict FZTSYm 

mutations in AML were identified. 

All patients with favourable cytogenetics within the validation set 
were predicted with 100% accuracy and with only few genes (Table 3). As 
30 expected from the SAM analyses, ^i^^for t(8;21), MTim^ov inv(16) and Ifa 
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for t(15;17) were among the most predictive genes (Supplemental Data (Table 
Q)). Interestingly, cluster #10 {jSVIJI monosomy 7) was predicted with high 
accuracy, although with a higher 10-fold cross validation error. Cluster #16 
(llq23) was predicted with fairly high accuracy. Since cluster #15 (cEBPcit^ 
consists of few patients only, we combined both cEBPcir clusters. These two 
clusters could subsequently be predicted within the vaHdation set with fairly 
high accuracy. A highly predictive signature for the J^ZrsiTD cluster could 
not be defined by means of expression profiling within the AML patient cohort 
investigated. 

Table 3 (below) shows the class prediction using PAM (10-fold CV 
error: 10-fold cross vaHdation prediction error on training set (n=190), Error 
vaHdation set: prediction error on validation set (n=96), #Probe sets: Number 
of probe sets used for prediction, #Genes: number of genes represented by 
probe sets used for prediction. For identities of the probe sets and genes see 
Supplemental Data (Table Q). *After randomization none of the AML patients 
from c^BI'aclxmt&x #15 were included in the vaHdation set. 

Survival anafyses 

, . OveraU survival (OS), event free survival (EPS) and relapse rate 
(RR) of AML patients from clusters containing >20 cases in the Correlation 
View, were determined, i.e., clusters #5 (M4/M5), #9 (inv(16)), #10 
(^KiCr/monosomy 7), #12 (t(15;17)) and #13 (t(8;21)). Patients with a complete 
cHnical data set were included in the survival analyses (Figure 2). The mean 
actuarial OS and DFS probabilities at 60 months of the patients with 
favourable cytogenetics were 62% (±8.7%) and 50% (±2,4%), respectively. AML 
patients included in cluster #5 had intermediate survival (OS 27% and EPS 
32%), whereas patients firom cluster #10 showed poor treatment response (OS 
6% (P=0.001) and EFS 18% (P=0.004)) mainly as a result of increased relapse 
incidence (Figure 2C). 
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Discussion 

The results of the study presented here show profound diagnostic 
impact of expression profiling. Among AML with considerable genetic 
diversity, expression profiling provides an approach to distinguish these highly 
variable genetic subsets into clusters with distinct signatures. Patiejits with 
AML were classified in 16 groups based on their gene expression profiles by 
unsupervised Pearson's correlation coefficient analyses. The results show that 
each of the assigned clusters represents true AML subgroups with specific 

molecular signatures. 

Firstly, aU cases with t(8;21) iAMLI^TCh, inv(16) iCBF^MYHlJ) 
or t(15;17) iPMLMAHdiy including patients that could not be recognized by 
karyotyping, could be clustered in three separate clusters with xmique gene 
expression profiles. Unique correlations between gene expression profiles and 
favourable cytogenetic aberrations have been shown in the prior art 
(Debemardi al, 2003; Schoch etal, 2002), however, here we demonstrate 
that these patients can even be recognized with high accuracy within a 
representative cohort of AML patients. 

Secondly, Significance Analyses of Microarrays (SAM) and 
Prediction Analyses of Microarrays (PAM), showed a strong concordance 
between the specific genes identified for the different assigned clusters, 
demonstrating that we identified trtily discriminative genes for all the clusters 
that we assigned. For instance, we identified two distinct dusters (#4 and #15) 
with overlapping signatures, which both included cases with normal 
karyotypes and mutations in cEBI'a. Multiple genes appeared to be 
downregulated in both subclasses but were unaffected in any other AML 
subgroup. 

Thirdly, the discriminative genes identified by SAM and PAM may 
in addition reveal specific fimctional pathways critical for the pathophysiology 
of AML. This is suggested by the identification of several functionally 
important genes impHcated in specific subtypes of AML, such as the ILSRa in 
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AML with t(8;21) (Touw al, 1991) and the bona fide FLT3/STAT5 targets 
IZ2Ba (Kim ^/ al, 2001) and t^^Z^ (Lilly ei al., 1992) in AML with ITLTSYYID 
mutations. 

Five clusters (#5, #9, #10, #12 and #13) 20 or more cases were 
evaluated in relation to outcome of therapy. As expected, clusters #.9 
iCBJrpMrifJU #12 iPML/RAJioi) and #13 (AMZIMTO), comprised cases with 
a favorable response to therapy. However, cases that belong to cluster #10 
showed a distinct poor outcome. Patients in this cluster could be predicted with 
high accuracy in an independent validation set with a minimal set of genes. 
The high frequency of poor prognostic markers, e.g., -7(q), -5(q), t(9;22) or high 
jSVIIx^ in agreement with the observation that this cluster represents a bad- 
risk AML group. However, since the cluster contains AML cases with a variety 
of genetically defined poor risk markers and since a significant portion of the 
cases did not express any of these lesions, this suggests that a unique pathway 
represented by the molecular signature of this cluster of AML patients is 
associated with bad outcome. 

This hypothesis is further strengthened by the feet that large 
numbers of cases with the same poor-risk markers were present in other 
clusters (#1, #2, #8 and #16). Analysis of the genes up- or downregulated in 
AML cases firom cluster #10 may predict the pathway(s) involved the 
pathophysiology of this subgroup of AML patients. This might also shed Hght 
on the findings that the other cases with distinct poor-prognostic markers are 
grouped in different clusters. Unfortunately, these latter groups were too small 
for an accurate analysis of treatment outcome. 

The 44 AML patients in cluster #5 showed an intermediate survival 
estimate. Since these cases belong to AML FAB-M4 or -M5 subtype, it is 
possible that monopyte/macrophage related genes mainly drove clustering of 
these cases. Unsupervised clustering of larger numbers of only AML FAB-M4 
or -M5 cases with a normal karyotype may result in the identification of 
specific subgroups with unique gene expression profiles and perhaps variable 
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prognosis. 

Three clusters mainly consisting of patients with, normal karyotype 
were identified. The majority of patients in two of those clusters (#2 and #6) 
were also characterized by ^i^ITD mutations, whereas patients in cluster 
#11, with a discriminative molecular signature, did not contain any consistent 
abnormality. 

Two clusters (#1 and #16) were recognized, which harbored llq23 
abnormaKties, representing defects involving the mixed-Hneage leukemia 
gene. The reason for the separation of these two subgroups is most hkely 
caused by different additional genetic defects in the cases of the distinct 
clusters, causing different gene expression profiles. In cluster #1 this 
abnormaUty may be the fi^uently observed high expression dZ^V/J, which is 
not apparent in AML cases fi:om cluster #16. A similar explanation may hold 
for AML cases in clusters #4 and # 15, both comprising c^^amutant cases, 
AML patients in clusters #1 and #10 (high .^T^J' expression), or patients in 
clusters # 8 and #10 with frequent monosomy 7. Given the fact that each of 
these clusters expressed such a distinct molecular signature most probably 
means that in the cases without the characteristic genetic lesion, other 
cxirrently xinidentified mutations affecting the same pathways are responsible 

for the genetic profiles. 

Internal tandem dupHcations (ITD) in the gene, adversely 

affect chnical outcome (Levis & SmaU, 2003). The molecular signature induced 
by the constitutively activated the FLT3 receptor appears not strong enough to 
distinguish FLTSYYD carrying AML patients fi:om the other cases. However, 
the clustering oiFLT^YHi positive patients within assigned clusters, as is the 
case in the APL subgroup (cluster #12), demonstrates that the presence of 
FLTSY^ results in different biological entities within one type of disease. 

To this end, our study demonstrates that cytogeneticaUy known as 
well as new clusters of AML with characteristic gene expression signatures 
can be identified with one single assay. The quality of genome-wide analysis 
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wUl fiirther advance with the availability of novel whole genome arrays, 
improved sequence annotation and the development of more sophisticated 
protocols and software, allowing analysis of subtle differences in gene 
expression and comprehensive pathway prediction. These studies, while 
augmenting our understanding of the pathways involved in pathophysiology of 
AML, will result in improved diagnostics and possibly lead the way to the 
development anti-cancer drugs that mterfere with disease related pathways. 
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Table 1. About 2856 genes used for classii^ng AML of 286 patients into 
defined clusters as identified in Correlation View 
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Affymetris probe set id 

117_at 

I405j_at 

200067_x_at 

200075_s_at 

200099_s_at 

200602_at 

200606_at 

200612^_at 

200616_s_at 

200628_s_at 

200629_at 

200632_s_at 

200644„at 

200648^^at 

200660_at 

200661_at 

200665 js_at 

200671^s„at 

200672_x_at 

200675_at 

200678_sL.at 

200696„s_at 

200697_at 

200703_at 

200704_at 

200706_s„at 

200736_s_at 

200762„at 

200765^_at 

200766_at 

20077i„at 



gene symbol 


iinigene ID 


HSPA6 


Hs.3268 


COLS 


Hs.241392 


GAS6 


Hs.437710 


SNX3 


Hs.12102 


GUKl 


Hs.376933 




— 


APP 


Hs. 177486 


DSP 


Hs.349499 


AP2131 


Hs.370123 


KIAA0152 


Hs. 181418 


WARS 


Hs.82030 


WARS 


Hs.82030 


NDRGl 


Hs.318567 


MLP 


Hs.75061 


GLUIi 


Hs,442669 


SlOOAll 


Hs.417004 


PPGB 


Hs.118126 


SPARC 


Hs.111779 


SPTBNl 


Hs.205401 


SPTBNl 


H5.205401 


CD81 


Hs.54457 


GRN 


Hs. 180577 


GBN 


Hs.446537 


HKl 


Hs.118626 


DNCLl 


Hs.5120 


LITAF 


Hs.76507 


LITAF 


Hs.76507 


GPXl 


Hs.76686 


DPYSL2 


Hs.173381 


CTNNAX 


Hs.254321 


CTSD 


Hs.343475 


LAMCl 


Hs.432855 
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Table 1 (continued); 

200780_x_at 

200782_at 

200784_s_at 

200785^s_at 

200791_.s_at 

200795_at 

200796_,s_at 

200799_at 

200800_j5_at 

200808_s_at 

200832_s_at 

200838_afe 

200839_s„at 

200853_at 

200871^„at 

200872_at 

200878_at 

200895.s_at 

200897_s„at 

200907_s_at 

200921„s_at 

200923_at 

200931_s_at 

200952_s_at 

200953„s„at 

200962_at 

200965_s_at 

20098 l_x_at 

200982_s_at 

2009S3_x_at 

200985_s_at 

200986_at 

200989_at 

200991_s„at 

200998_s„at 

200999_s_at 

201005_at 

201008„s_at 

201012_at 

201013_s_at 

201016_s„at 

201024_x_at 

201034_at 

201037_at 

201041_s_at 

201043_s_at 

201044_x_at 

201047_x_at 

201050_,at 

201052„s_at 

201058__s_at 

201060_x_at 

201061_s_at 

201069_at 

201105_at 

201107_s_at 

20il08_s_at 

201109_s_at 

201110_.s_at 

201123_s_at 

201125_s_at 

201131_s„at 

201i36_at 

201137_s_at 

201141_at 



GNAS 

ANXA5 

LRPl 

LRPl 

IQGAPl 

SPARCLl 

MCLl 

HSPAIA 

HSPAIA 

ZYX 

BCD 

CTSB 

CTSB 

H2AFZ 

PSAP 

SIOOAIO 

EPASl 

FKBP4 

KIAA0992 

KIAA0992 

BTGl 

LGALS3BP 

VCL 

CCND2 

CCNr)2 

RPL31 

ABLIMl 

GNAS 

ANXA6 

CD59 

CD59 

SERPINGl 

fflFlA 

SNX17 

CKAP4 

CKAP4 

GD9 

TXNIP 

AlsIXAl 

PAICS 

JUP 

IF2 

ADDS 

PPKP 

DUSPl 

ANP32A 

DUSPl 

RAB6A 

PLD3 

PSMFl 

lVrYL9 

STOM 

STOM 

MMP2 

LGALSl 

THBSl 

THBSl 

THBSl 

THBSl 

EIF5A 

ITGB5 

CDHl 

PLP2 

HLA-DPBl 
GPNMB 



Hs.157307 

Hs.145741 

Hs. 162757^ 

Hb. 162757 

Hs.1742 

Hs.75445 

Hs.86386 

Hs.75452 

Hs,75452 

Hs.75873 

Hs.119597 

Hs. 135226 

Ha. 135226 

Hs.119192 

Hs.406455 

Hs.143873 

Hs.8136 

H8.848 

Hs.194431 

Hs. 194431 

Hs.255935 

Hs, 79339 

Hs.75350 

Hs.376071 

Hs.376071 

Hs.376921 

Hs.442540 

Hs. 157307 

Hs.412117 

Hs.278573 

HS.27857S 

Hs.38459d 

Hs.412416 

Hs.278669 

Hs.74368 

Hs.74368 

Hs.387579 

Hsa79526 

Hs.287558 

Ha.444439 

Hs.2340 

Hs.158688 

Hs.324470 

Hs.26010 

Hs.171695 

H8.124977 

Hs.171695 

Hs.5636 

Hs.74673 

Hs.437495 

Hs.433814 

Hs,439776 

Hs.439776 

Hs.367877 

Hs.407909 

Hs. 164226 

Hs. 164226 

Hs.164226 

Hs. 164226 

Hs.3ia621 

Hs. 149846 

Hs.194657 

Hs.77422 

Hs.368409 

Hs.389964 
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Table 1 (continued): 

201160_s_at 

201161_s_at 

201162_afe 

201163_s_at 

201169_s_afc 

201170_s_at 

201174-s_at 

201178_at 

201189_s_at 

201193^at 

201195_s_at 

201201_at 

201218_at 

201220_x„afc 

201222_s_at 

20i223_s_at 

201234_at 

201242_s_at 

201249_at 

20l250_s_at 

201251_at 

20i272_at 

201285_at 

201291_s_at 

201294_s_at 

201295_s_at 

20i300_s_at 

201301_s_at 

201302_.at 

201307_at 

201309_x„at 

201313_at 

201324„at 

201S25_s_at 

201328_at 

201329_s_at 

201333„s„at 

201334_s_at 

201348_at 

201360_at 

201373_afc 

201389_at 

201392„s_at 

201393_s_at 

201412_at 

201416__at 

20l417_at 

201418_s_at 

201422_at 

201425„at 

201426„s_at 

201427„s„at 

201431_s_at 

201445_at 

201459_at 

201462_afc 

201464_x_at 

201465_s_at 

201466_s_at 

201473_at 

201487_at 

201497_x_at 

201506^at 

201508_at 

20l618_at 



CSDA 

CSDA 

IGFBP7 

IGFBP7 

BHLHB2 

BHLHB2 

TERF2IP 

PBX07 

ITPR3 

IDHl 

SLC7A5 

CSTB 

CTBP2 

CTBP2 

RAB23B 

RAD23B 

ILK 

ATPIBI 

SLC2A1 

SLC2A1 

PKM2 

AKRIBI 

MKKNl 

TOP2A 

WSBl 

WSBl 

PRNP 

ANXA4 

ANXA4 

FLJ10849 

C5or£13 

EN02 

EMPl 

EMPl 

ETS2 

ETS2 

ARHGEF12 

ARHGBF12 

GPX3 

GST3 

PLECl 

ITGA5 

IGF2R 

IGF2R 

LRPIO 

SOX4 

SOX4 

SOX4 

IFI30 

ALDH2 

VIM 

SEPPl 

DPYSL3 

CNN3 

RUVBL2 

KIAA0193 

JUN 

JUN 

JUN 

JUNB 

CTSC 

MYHll 

TGFBI 

IGPBP4 

CBXl 



Hs.22a889 
Hs.221889 
Hs.435795 
Hs.435795 
Hs.171825 
Hs.171825 
Hs.274428 
Hs.5912 
Hs.77515 
Hs.11223 
Hs.184601 
Hs.695 
Hs. 171391 
Hs. 171391 
Hsa59087 
Hs.159087 
Hs.6196 
Hs.78629 
Hs.169902 
Hs.169902 
Hs.198281 
Hs,75313 
Hs.7838 
Hs. 156346 
Hs.315379 
Hs.315379 
H3.438582 
Hs.422986 
Hs.422986 
Hs.386784 
Hs.508742 
Hs.146580 
Hs.306692 
Hs.306692 
Hs.292477 
Hs.292477 
Hs.413112 
Hs.413112 
Hs.386793 
H8.304682 
Hs.79706 
Hs.149609 
Hs.76473 
Hs.76473 
Hs.28368 
Hs.357901 
Hs.357901 
Hs.357901 
Hs. 14623 
Hs.436437 
Hs.435800 
Hs.276775 
Hs. 150358 
Hs.194662 
Hs.6455 
Hs.75137 
Hs.78465 
Hs.78465 
Hs.78465 
Hs.400124 
Hs.128065 
• Hs.78344 
Hs.421496 
Hs.1516 
Hs.77264 
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Table 1 (contanued): 
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60 



65 



201522„:^at 


SNRPN 


Hs 48375 


201531_at 


ZKP36 


Hs 343586 


201536_at 


na 


Hs 181046 


201539 8 at 


FHLl 


Hs 421383 


201540_.at 


FHLl 


Hs.421383 


201548_s_at 


PLU-1 


Hs 143323 


201549„sL.at 


PLU-1 


H<? 143323 


201550jic_at 


ACTGl 


Hs 14376 


201563_at 


SORD 


Hs 878 


201564_s„at 


FSCNl 




201565_s_at 


ID2 




201566.jieat 


ID2 


X j,o » d. o \J 1/ J. ^ 


201579„afe 


FAT 




201690^ at 


ANXA2 


TTr ylQ71 1 A 


201596_3;^at 


KRT18 




201599_at 


OAT 




201601_x_at 


IFITMl 


TTh 4Kftit1 A. 


201631„s_at 






201644_at 


TSTA3 


TTa iinA1 1 Q 


201655_s_at 


HSFG2 


PTo *>1 1 


201656_at 


ITGA6 




201666„at 


TIMPl 




201667_at 


GJAl 


TTsa 74-4.71 
f ~nr< J. 


201668_x_at 


MARCKS 


XJJS.OXOOUO 


201669__s_at 


MARCKS 




201670_s_at 


MARCKS 


XZi3*0J.OD\/0 


201688_s_at 


TPD52 


JCXo* X02i vOt7 


201689_s_at 


TPD52 




201690_s„at 


TPD52 


TTa 1A9nAQ 
X3,S. LIO0 


201693_s_at 


EGRl 


TTa QOAn^R 


201694_s_at 


EGRl 


TTa ^9fin^K 


201695__s_at 


NP 


Hs 7SS1 /t 


201700_at 


CCND3 




201711 x_at 


RANBP2 


Hs 1QQ1 7Q 


201714_at 


TUBGl 




201720_s_at 


LAPTM5 


Hs 436200 


201734_at 


CLCN3 


Hs 372528 


201735_8_at 


CLCN3 


Hs 372528 


201739„at 






201743_,at 


CD14 


Hs 75627 


201746 at 


TP53 


Hs 426SQ0 


201752_s_at 


ADD3 


Hs»324470 


201753__s_at 


ADDS 


Hs.324470 


201790_s_at 


DHCR7 


Hs,11806 


201791_s_at 


DHCR7 


Hs 11806 


201792 at 


AEBPl 


Hs.439463 


201795_.at 


LBR 


Hs»435166 


201798_s„at 


PERILS 


Hs.362731 


201809_s_at 


ENG 


Hs.76753 


2018l0_s_at 


SH3BP5 


Hs.109150 


201811_x_at 


SH3BP5 


Hs.109150 


201824_at 


RNF14 


Hs.170926 


201831_s_at 


VDP 


Hs.325948 


201839_s_at 


TACSTDl 


Hs.692 


201841_s_at 


HSPBl 


Hs.76067 


201842_s_at 


EFEMPl 


H8,76224 


201850_at 


CAPG 


Hs.82422 


201852_x_at 


GOL3A1 


Hs.443625 


201858_s_at 


PRGl 


Hs.1908 


201859_at 


PRGl 


Hs.1908 


201860_s„at 


PLAT 


Hs.274404 


201883_s_at 


B4GALT1 


Hs»396798 


201887_at 


IL13RA1 


Hs.285115 


201888_^s_„at 


IL13RA1 


Hs.285115 


201890_at 


RRM2 


Hs.226390 
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201893_x_at 

201909_at 

201912_s_at 

201923„at 

201938_at 

201944_at 

201952_at 

201963_at 

201968_s„at 

201995_at 

202007_at 

202014_at 

202016_at 

202017_at 

202018_s_at 

202059_s„at 

202068_s_at 

202071„at 

202073„at 

202074_B_at 

202083_s_at 

202085_at 

202086_at 

202087_s_at 

202088_at 

202096_s_at 

202107_s_afc 

202112_at 

202119_s_at 

202124„s_at 

202125_s„at 

202129_s_at 

202130„at 

202131_s_at 

202145_at 

202153^_at 

202177_at 

202a91_s_at 

202192_^„at 

202193_at 

202201_at 

202203_s_at 

202204_s__at 

202206_at 

202207_at 

202208_s_at 

202219^at 

202234_s_at 

202236_s_at 

202237_at 

202238_s_at 

202241_at 

202242__at 

202252„at 

202265_at 

202269_„x_at 

202270_at 

202283_at 

202284_s_at 

202286_s_at 

202291_s_at 

202295_s_at 

202310_s„at 

202336_s_at 

202340^at 



DON 

RPS4Y 

GSPTl 

PRDX4 

CDK2AP1 

HEXB 

ALCAM 

FACL2 

PGMl 

BXTl 

NID 

PPP1R15A 

MEST 

BPHXl 

LTF 

KPNAl 

LDLR 

SDC4 

oPTisr 

OPTN 

SECUIil 

TJP2 

MKl 

CTSL. 

IiIV-1 

BZBF 

MOM2 

VWF 

CPNE3 

ALS2CR3 

ALS2CR3 

BIOK3 

RIOK3 

RIOK3 

LY6E 

NUP62 

GAS6 

GAS7 

GAS7 

UMK2 

BLVRB 

AMFR 

AMFR 

ARL7 

ARL7 

ARL7 

SLC6A8 

SLC16A1 

SLC16A1 

NNMT 

NNMT 

G8FW 

TM4SF2 

RAB13 

BMIl 

GBPl 

GBPl 

SERPINFl 

CDKNIA 

TACSTD2 

MGP 

CTSH 

COLlAl 

PAM 

NR4Ai 



Hs.156316 

Hs.180911 

Hs.2707 

Hs.83383 

Hs.433201 

Hs.69293 

Hs. 10247 

Hs,406678 

Hs.1869 

Hs.184161 

H8.356624 

Hs.76556 

Hs.416498 

Hs.89649 

Hs.437457 

Hs.161008 

HS.2X3289 

Hs.252189 

Hs.390162 

Hs.390162 

Hs,75232 

Hs.75608 

Hs.436836 

Hs.418123 

Hs.79136 

H5.202 

Hs.57101 

Hs.440848 

Hs.14158 

H3. 154248 

Hs.154248 

Hs.209061 

Hs.209061 

Hs.209061 

Hs.77667 

Hs.437023 

Hs.437710 

Hs.226133 

Hs»226133 

Hs.278027 

Hs.76289 

Hs.295i37 

Hs.295137 

Hsail554 

Hs.111554 

H8.111554 

Hs.388375 

Hs. 75231 

Hs.75231 

Hs.364345 

Hs.364345 

Ha.444947 

Hs.439586 

Hs.151536 

Hs.380403 

Hs.62661 

Hs.62661 

Hs. 173594 

Hs.370771 

Hs.23582 

Hs.365706 

Hs.114931 

Hs.172928 

Hs.352733 

Hs.1119 
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Table 1 (continued): 



202345_s_at 

202364„at 

202379„s„at 

202388_at 

202391„at 

202395_at 

202403_s„at 

202409„at 

202411„at 

202425_j8L_at 

202426_s__at 

202429_s_afc 

202433Ls_at 

202435_s_at 

202436_s„at 

202437„s„at 

202443^jsL-at 

202452_at 

202456„5„at 

202457^_afe 

202459„s„at 

202460_s_at 

202464_s_at 

202478_at 

202479_s_at 

202481_at 

202492_at 

202497_x„at 

202498_s_afc 

202499_s_at 

202500_at 

202503„s_at 

202510_s_at 

202523_s_at 

202524„s_at 

202545„at 

202546_at 

202548_s_at 

202551_s_at 

202554_s_at 

202555_s__at 

202565„s_at 

202566_B_at 

202581_at 

202587_s_,at 

202589„at 

202599_s_at 

202600_s_afc 

202609„at 

202614__at 

202624_s_at 

202626_s__at 

202627_s_at 

202628_3„at 

202637_s_at 

202638_s_at 

202643_s_at 

202644_s_at 

202660_at 

202671„s_at 

202672_s_at 

202686_.s_at 

202687_s_at 

202688_at 

202704 at 



FABP5 

MXIl 

NKTR 

RGS2 

BASPl 

NSF 

COL1A2 

IFI27 

PPP3CA 

RXBA 

PPPSCA 

MYC 

CYPIBI 

CYPIBI 

OYPIBI 

NOTCH2 

ZYG 

ZYG 

PPP3CA 

LPIN2 

LPIN2 

PFKFB3 

TRB2 

TRB2 

SDRl 

FLJ22169 

SLC2A3 

SLC2A8 

SLC2A3 

DNAJB2 

KIAAOlOl 

TNFAIP2 

SPOCK2 

SPOGK2 

PRKCD 

VAMPS 

ARHG3BF7 

CRIMl 

GSTM3 

MYLK 

SVIL 

SVIL 

HSPAIA 

AKl 

TYMS 

NRIPl 

NRIPl 

BPS8 

C4orfl 

CABINl 
LYN 

SERPINEl 

SERPINEl 

ICAMl 

ICAMl 

TNPAIP3 

TNFAIP3 

MGC15873 

ATP3 

AXL 

TNPSPIO 
TNPSFIO 
TOBl 



Hb.408061 

Hsai8630 

Hs.369815 

Hs.78944 

Ha 795 16 

Hs. 43 1279 

Hs.232115 

Hs.251664 

Hs.278613 

Hs.272458 

Hs.20084 

Hs.272458 

Hs.202453 

Hs. 154654 

Hs. 154654 

Hs.154654 

Hs.8121 

Hs,29285 

Hs.29285 

Hs.272458 

Hs.437425 

Hs.437425 

Hs. 195471 

Hs.155418 

Hs.165418 

Hs*17144 

Hs.323363 

Hs.419240 

Hs.419240 

Hs.419240 

Hs,77768 

Hs.81892 

Hs.101382 

Hs.436193 

Hs.436193 

Hs. 155342 

Hs.172684 

Hs, 172813 

Hs. 170752 

Hs.2006 

Hs.386078 

Hs.163111 

Hs.163111 

Hs.274402 

Hs.76240 

Hs.87491 

Hs.155017 

Hs. 155017 

Hs.2132 

Hs.3646i5 

Hs.435798 

Hs.80887 

Hs.414795 

Hs.414795 

Hs. 168383 

Hs.168383 

Hs.211600 

Hs.211600 

Hs.406751 

Hs.284491 

Hs.460 

Hs.83341 

Hs.387871 

Hs.387871 

fls.178137 
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202708_s_at 




HIST2H2BE 


Hs.2178 


202718^at 




IGFBP2 


Hs.433326 


202720_at 




TES 


Hs.129129 


202724_s__at 




FOXOIA 


Hs. 170133 


202728_s_at 




LTBPl 


Hb.241257 


202729_s„at 




LTBPl 


Hs.241257 


202741_at 




PRKACB 


Hs.156324 


202742_s_at 




PRKACB 


Hs. 156324 


202746„at 




ITM2A 


Hs. 17109 


202747_s„at 




ITM2A 


Hs.17109 


202748_at 




GBP2 


Hs.386567 


202759_s„afc 




AKAP2 


Hs. 42322 


202760_s^at 




AKAP2 


Hs.42322 


20276l^_at 
202763„at 




SY3SrE2 
CASP3 


Hs.444069 
Hs. 141125 


202768_at 




FOSB 


tart .^^BSA^^ 

Hs.75678 


202800_at 




SLC1A3 


Hs.371369 


202803_s_at 




ITGB2 


Hs.375957 


202804_at 




ABCCl 


Hs.391464 


202813_at 




TABBPl 


Hs.151518 


202820_at 




AHR 


Hs.170087 


202833_s_at 




SBRPINAl 


Hs.297681 


202838„at 




FUCAl 


Hs.576 


202846_s_at 




RALBPl 


Hs.75447 


202850_at 




ABCD3 


Hs.76781 


202855_s_at 




SLC16A3 


Hs.386678 


202859_x_at 




IL8 


Hs.624 


202861_at 




PERI 


H8.445534 


202869„at; 




OASl 


Hs.442936 


202871„at 




TRAF4 


Hs.8375 


202S77„s„at 




ClQBl 


Hs.97199 


202878_s_at 




ClQRl 


Hs.97199 


202887_s__at 




RTP801 


Hs. 111244 


202888„s_at 




ANPBP 


Hs.1239 


202901_x_at 




CTSS 


Hs.l81301 


202902_s_at 




CTSS 


Hs, 181301 


202906„s_at 




NBSl 


Hs.25812 


202908„al; 




WFSl 


Hb.26077 


202912_afc 




ADM 


Hs.441047 


202917_s_at 




S100A8 


Hs.416073 


202923_s_at 




GCLC 


Hs.414985 


202926_afc 




NAG 


HS.41tJ/ 71 


202944_at 




NAGA 


HS.Yod fi<5 


202947_s_at 




GYPC 


Hs.oiyy4 


202948„at 




ILIRI 


±lS. 0^11-6 


202949_3_at 




PHL2 


Hs.ooUZ 


202963_at 




CIQB 


ris.oytto 


202974„at 




MPPl 


TT-, y< 000*1 K 


202988_s_at 




RGSl 


TT_, «7croc:e 


202990_at 




PYGL 


JtlS. / # 1 


203021„at 




QT PT 


Hs 251754 


203037_s_at 




MTSSi 


Hs,77694 


203038_at 




PTPRK 


Hs.354262 


203040_s„at 




HMBS 


Hs.82609 


203045„at 




NINJl 


Hs.11342 


203052_at 




C2 


Hs.2253 


203056„s_at 




PRDM2 


Hs.413375 


203057_s_afc 




PRDM2 


Hs.413375 


203060_s_at 




PAPSS2 


Hs.274230 


203063„at. 




PPMIF 


Hs.278441 


203065_s_at 




CAVl 


Hs.74034 


203066^at 




GALNAC4S-6ST 


Hs.6079 


203069_at 




SV2A 


Hs.7979 


203074_at 




ANXA8 


Hs.87268 


203088_at 




PBLN5 


Hs.11494 
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Table 1 (continued): 





JPDZGEFl 




CSFIR 


^Ut>JLJLO__a.L 


FECH 




FECH 




IMPA2 


zuo j.oU__s_al; 


KIF5C 




DAPKl 




BCL6 


^uo x^i>_s_at 


GABBRl 


aUo X o x^ac 


MAPIA 


zUoloo_at 


IFITl 


20oxoU_at 


ALDH1A3 


3SU£>lo4„at 


FBN2 


^Ooxt50_J3_at 


S100A4 


<if\Oit\n 

JUoiya^at 


ABCB6 


^Uol9D__at 


ABCC4 


ZUoZlo__at 


CDC2 


20o216_s„at 


MY06 


2032lD_jSL.at 


MYOe 


20822 l_at 


TLEl 


20o2o4_at 


UP 


20d23D_s„at 


LGALS9 


2U3276_^at 


LMNBl 


2Uo2o9„s„at 


C16orf35 


2Uo2yO_at 


HLA-DQAl 


20tj2y9_s_at 


AP1S2 


ZUtSdUU_X_at 


A ^^^^ 

AP1S2 


-40oo04__at 


NMA 


zUdo05_at 


F13A1 




HPSl 


^Uo o uy_3_at 


HPSl 


<&uoc>zo_at 


CAV2. 


zuod J4_s_at 


CAV2 


^UoOg(5o_S_at 


GOL5A1 


/5 uo D oo_ac 


KIFAP3 


zuotJ'ay__s_at 


ETV6 


jixjoo / ^_s_at 


SOCS2 




SOCS2 


/5UoooX S„ab 


. .... APOE 


90^^09 cj o4- 

^uo o c5Z_s^a u 


APOE 


9n^<?R7 a Qf 

iouoQO 1 _s__au 


TBGlD4 


^v/o oo o__a u 


ARRB2 


9!n^^Q7 ci of 
<ej u oo v/ / _s_ai> 


GALNTS 




KCNAB2 


203407 af 


"D"DT 




bAlJSl 




JuMNA 


2051413 


ATljlT T O 




Jtliiii3F2 


203434 s at 


iVlMili 


203435„s„at 


MME 


203440_at 


0DH2 


203456_at 


JM4 


203470„s„at 


PLBK 


203471„s_at 


PLEK 


203476 at 


TPBG 


203485_at 


RTNl 


203502_at 


BPGM 


20S504__s„at 


ABCAl 


203605_at 


ABCAl 


203508_at 


TNFRSFIB 


203509_at 


SORLl 


. 203513_at 


FLJ21439 


203518„at 


CHSl 


20352S„at 


LSPl 



H8,373588 

Hs. 174142 

Hs.443610 

Hs.443610 

Hs,5753 

Hs.6641 

Hs.244318 

Hs. 155024 

Hs,167017 

Hs.194301 

Hs.20315 

Hs.75746 

Hs.79432 

Hs.81256 

Hs.107911 

Hs.307915 

Hs.334562 

Hs, 118483 

Hs. 118483 

Hs.406491 

Hs.314828 

Hs.81337 

Hs.89497 

Hs.19699 

Hb,387679 

Hs.40368 

Hs.40368 

Hs.348802 

Hs.80424 

H3.404568 

H8.404568 

Hs.139851 

Hs.l39d51 

Hs.433695 

Hs.433442 

Hs.43697 

Hs.405946 

Hs.405946 

Hs. 169401 

Hs.169401 

Hs. 173802 

Hs.435811 

Hs.278611 

Hs.440497 

Hs.192233 

Hs.416026 

Hs.436441 

Hs.79389 

Hs.439081 

Hs.307734 

Hs.307734 

Hb.334131 

Hs.29595 

Hs.77436 

Hs.77436 

Hs.82128 

H8.99947 

Hs, 198365 

Hs.147259 

Hs,147259 

Hs.256278 

H3.438159 

Hs.431338 

Hs.130188 

Hs.56729 
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Table 1 (continued): 

203524_s_at . 

203535_at 

203542_s_at 

203543„s„at 

203544_s_at 

203547_at 

203548_s_at 

203549„s_at 

203555„at 

203556_at 

203559_s„at 

203561_at 

203562__at 

203570_at 

203574^at 

203585_at 

203591„s_at 

203627_at 

203628_at 

203638_s_at 

203641_s_at 

203642_s„at 

203645_s_at 

203661_s_at 

203662_i5_at 

203665„at 

203666„at 

203675_at 

203676_at 

203680„at 

203690_at 

203691_at 

203695„s_at 

203708_at 

2037X0_at 

203716_s_at 

203717_at 

203725_at 

203726_s„at 

203753_at 

203757_s„at 

203758_at 

203760_s_at 

203761_at 

203764„at 

203767_s„at 

203768_s_afc 

203795_s_at 

203796„s„at 

203799_at 

203802_x_at 

203819_s„at 

203820_s_at 

203821_at 

203828_s_at 

203836_s_at 

203845„at 

203853„s_at 

203859_s_at 

203860„at 

203868_s_at 

203878_8_at 

203887_s_at 

203888__at 

203895_at 



MPST 

S100A9 

BTEBl 

BTEBl 

STAM 

CD4 

LPL 

LPL 

PTPN18 

ZHX2 

ABPl 

FCGR2A 

FEZl 

LOXLl 

NFIL3 

ZNF185 

CSF3R 

IGFIR 

IGFIR 

FGFR2 

KIAA0977 

KIAA0977 

CD163 

TMODl 

TMODl 

HMOXl 

CXCL12 

NUCB2 

GNS 

PRICAR2B 
TUBGCP3 

PI3 

DFNA5 

PDE4B 

ITPRl 

DPP4 

DPP4 

GADD45A 

LAMAS 

TCF4 

CBACAM6 

CTSO 

SLA 

SLA 

DLG7 

STS 

STS 

BCL7A 

BCL7A 

DCL-1 

WBSCR20A 

IMP-3 

IMP-3 

DTR 

NK4 

MAP3ES 

PGAF 

GAB2 

PALM 

PGCA 

VCAMl 

MMPll 

THBD 

THBD 

PLCB4 



Hs.248267 - 

Hs.112405 

Hs.150557 

Hs.150557 

Hs.441498 

Hs. 17483 

Hs. 180878 

Hs. 180878 

Hs.210913 

Hs.30209 

Hb,437420 

Hs.352642 

Hs-79226 

Hs.65436 

Hs.79334 

Hs.16622 

H8.381027 

Hs.239176 

Hs.239176 

Hs.404081 

Hs,300865 

Hs.300855 

Hs.74076 

Hs,374849 

Hs.374849 

Hs.202833 

Hs.436042 

Hs.423095 

Hs.334534 

Hs.77439 

3EJS.9884 

Hs.112341 

Hs.304365 

Hs.188 

Hs.149900 

Hs.44926 

Hb,44926 

Hs.80409 

Hs.83450 

Hs.359289 

Hs,436718 

Hs.75262 

Hs.75367 

Hb.75367 

Hs.77695 

Hs.79876 

Hs.79876 

Hs.371758 

Hs.371758 

Hs.2441 

Hs.272820 

Hs.79440 

Hs.79440 

H3.799 

Hs.943 

Hs.151988 

Hs.203475 

Hs.30687 

Hs.78482 

Hs.80741 

Hs. 109225 

Hs.143751 

Hs.2030 

Hs.2030 

Hs.151408 
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203911_at 

203913_g_at 

203914^at 

203915_at 

203921_at 

203922^_alJ 

203923__s_at 

203925_at 

203932_at 

20S933_at 

203936^_at 

203939_at 

203946_s_at 

203948_s_at 

203949_at 

203966_s_at 

203973_s_at 

203979_at 

203980_at 

203987_at 

203989_x_at 

204004„at 

204006_s_at 

204007„at 

204011_at 

204018_x_at 

204030_s_at 

204035_at 

204039_at 

204044„at 

204051_s_at 

204057_at 

204059_s_at 

204069_at 

204070_at 

204073_s_at 

204081_at 

204082_at 

204083_s_at 

204086_at 

204099_at 

204103„at 

204112_s_at 

204116_at 

204118_at 

204122_at 

20413 l_s_at 

204132_s_at 

204134„at 

204141_at 

204147_s_at 

204l50_at 

204151„x_at 

204153_8_at 

204158_s_at 

204159„at 

204160_s_at 

204165_at 

204170_s_at 

204172_at 

204m_at 

204182_s_at 

204187_at 

204192_at 

204197_s__at 



RAPIGAI 

HPGD 

HPGD 

CXCL9 

CHST2 

CYBB 

CYBB 

GCLM 

HLA-DMB 

Rabll-FIPS 

MMP9 

NT5E 

ARG2 

MPO 

MPO 

PPMIA 

KIAA0146 

CYP27A1 

FABP4 

FZD6 

F2R 

PCGR3A 

FCGR3A 

SPRY2 

HBAl 

SCHIPl 

SCG2 

CEBPA 

QPRT 

SPRP4 

ICSBPl 

M3SX 

MEISl 

RARRES3 

Gllorf9 

NRGN 

PBX3 

TPM2 

PRAME 

SMARCD3 

GCL4 

HNMT 

IL2RG 

CD48 

TYROBP 

F0X03A 

F0X03A 

PDE2A 

TUBB 

TPDPl 

STABl 

AKRICI 

MPNG 

TCIRGl 

CDKN2C 

ENPP4 

WASFl 

CKS2 

CPO 

ALOX5AP 

ZNF297B 

GMPR 

CD37 

RUKX3 



Hs.433797 
Hs.77348 
Hs.77348 
Hs.77367 
Hs.8786 
Hs.88974 
Hs.88974 
Hs.315562 
Hs.1162 
Hs. 119004 
Hs. 151738 
Hs.153952 
Hs. 172851 
Hs.458272 
Hs.458272 
Hs.130036 
Hs.381058 
Hs.82568 
Hs.391561 
Hs. 1142 18 
Hs. 128087 
Hs.503576 // est 
Hs.372679 
• Hs.372679 
Hsa8676 
H6.449630 
Hs.61490 
Hs.436577 
Hs.76171 
Hs.8935 
Hs.105700 
Hs.14463 
Hs.14732 
Hs.170177 
Hs.17466 
Hs. 184640 
Ek.232004 
Hs.294101 
Hs.300772 
Hs.30743 
Hs,444445 
Hs.75703 
Hs.42151 
Hs.84 
Hs.901 
Hs.9963 
Hs.423523 
Hs.428523 
Hs.154437 
HS.S00701 
Hs.79353 
BD3.301989 
Hs.295131 
Hb.371768 
Hs.46465 
Hs.4854 I 
Hs.54037 
Hs.75850 
Hs.83758 
Hs.89866 
Hs.100194 
Hs.355581 
Hs.1435 
Hs.153053 
Hs.170019 
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Table 1 (continued): 

204198_3„at 
204203_at 
5 20421O-at 
204222_B_at 
204224_s„at 
204232_at 
204235„s„at 
10 204237^at 
204254„s_at 
204257„at 
204259_al 
204270„at 
15 204285_s_at 
204286„s„at 
204298_s_at 
204301_at 
204304_s_at 
20 204319^__at 
204321„at 
204326_x„at 
204341_at 
204351_at 
25 204362_at 
204363_at 
204379_s_at 
204381_at 
204385„at 
30 204388_s_at 
204392_at 
204396_8_at 
204403_x_at 
204409_s_at 
35 204410_at 
2044l5„at 
204416_x_at 
204419_x_at 
204420_at 
40 204429_s„at 
204430_s_at 
204438_at 
204439_at 
204440_at 
45 204445„8_at 
204446_s_at 
204447_.at 
204451_at 
204457_s_at 
50 204466„s„at 
204467_s„at 
204468„s_at 
204470_at 
204490„s_at 
55 204494_s_at 
204497„at 
204498_s_at 
204501„at 
204502_at 
60 204505^s_.at 
204517_at 
204526_s_at 
204529_s_.at 
204533_at 
65 204537^s„at 
204540_at 
204547„at 



Rinsixs 

CEBPG 

RAB32 

GLIPRl 

GCHl 

FCERIG 

GED-6 

CBD-e 

VDR 

FADS3 

MMP7 

SKI 

PMAIPl 
PMAIPl 
LOX 

iOAAO?!! 

PROMl . 

RGSIO 

NEOl 

MTIX 

TRIMie 

SIOOP 

SGAP2 

P3 

FGFR3 

LRPS 

KYNU 

MAOA 

CAMKl 

GPRK5 

KIAA0738 

EIFIAY 

EIFIAY 

G1P3 

APOCl 

HBG2 

FOSIil 

SLC2A5 

SLC2A5 

MRCl 

Clorf29 

CD83 

ProSAPiPl 

FZDl 

GASl 

SNGA 

SNCA 

TIB 

. OXGIil 
CD44 
LOC56905 
ADCY9 
ADCY9 
NOV 
SAMHDl 
BPB49 
PPIC 
TBC1D8 
TOX 
CXCLIO 
GABBE 
BEF1A2 
BAB40B 



Hs. 170019 

Hs.2227 

Hs.32217 

Hs.401813 

Hs.86724 

Hs.433300 

Hs.107056 

Hs.107056 

Hs.2062 

Hs.21765 

H3.2256 

Hs.2969 

Hs.96 

Hs.96 

Hs.102267 

Hs.5333 

Hs.370052 

Hs.82280 

Hb.388613 

Hs.374950 

Hs.241305 

Hs.2962 

Hs.410745 

Hs.62192 

Hs.1420 

Hs.143641 

Hs.444471 

Hs.183109 

Hb,434875 

HS.211S69 

Hs.406492 

Hs.205080 

Hs.205080 

Hs.287721 

Hs.268571 

Hs,302146 

Hs.283565 

Hs.33084 

Hb.33084 

Hs.75182 

Hs.389724 

Hs.79197 

Hs.89499 

Hs.89499 

Hs.90232 

Hs.94234 

Hs.65029 

Hs.76930 

Ha.76930 

Hs.78824 

Hs.789 

Hs.306278 

Hs.306331 

Hs.20196 

Hb,20196 

Hs.235935 

Hs.371264 

Hs.274122 

Hs. 110364 

Hs.442657 

Hs.439767 

Hs.413924 

Hs.22785 

Hs.433839 

Hs.302498 
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Table 1 (continued): 



204548_at 
204560„at 
5 204561_xL.at 
204562„at 
204663_at 
204581_at 
204588„s_at 
10 204604_.at 
204611_s_at 
204614_at 
204619_s_at 
204620_j5_at 
15 204621_s_at 
204622_x-at 
204623_at 
204625„s_at 
204626_s_at 
20 204627_s_at 
204628_s_at 
204638_at 
204639__at 
204647_at 
25 204655_at 
204661_at 
204670_x_at 
204671_s_at 
204677_at - 
30 204679_at 
204682_at 
204684_at 
204698_at 
204713_s^at 
35 204714^s„at 
204720_s_at 
204729_s_at 
204736„s_at 
204745_xL.at 
40 204747_at 
204748_at 
204749_at 
204750_s_at 
204761_x„at 
45 204753_s^at 
204755„x_at 
204774_at 
204777_s_.at 
204787_at 
50 204788_s_at 
204789_at 
204790_at 
204793_at 
204794_at 
55 204798_at 
204806__x„at 
204808_s_at 
204811„s_at 
204820^_at 
204823_at 
204829_^_at 
204834_at 
204848_x_at 
204858_s_at 
o5 204872_at 
204881_s_afc 
204885_s_^at 



60 



STAR 

FKBP5 

APOC2 

IRF4 

SELL 

CD22 

SLC7A7 

PFTKl 

PPP2R5B 

SBRPINB2 

CSPG2 

CSPG2 

3NrB4A2 

NR4A2 

TFF3 

ITGB3 

ITGB3 

ITGB3 

ITGB3 

ACP5 

ADA 

HOMER3 

CGL5 

CDW52 

HLA-DRB4 

ANKSD6 

CDH5 

KCNKl 

LTBP2 

NPTXl 

ISG20 

P5 

F5 

DNAJC6 
STXIA 
CSPG4 
MTIG 

mT4 

PTGS2 

NAP1L3 

DSC2 

DSC2 

HLP 

HLP 

EVI2A 

IVIAL 

Z39IG 

PPOX 

FMNL 

MAr)H7 

GASP 

DUSP2 

MYB 

HLA-F 

TMEM5 

CACNA2D2 

BTN3A3 

NAV3 

FOLR2 

FGL2 

HBGl 

ECGFl 

BCE-1 

UGCG 

MSLN 



HS.44076Q 

Hs.7557 

Hs.75615 

Hs, 127686 

1IS.82S48 

Hs.262150 

Hs. 194693 

Hs.57856 

Hs.75199 

Hs.75716 

Hs.434488 

Hs.434488 

Hs.82120 

Hs.8212a 

Hs,82961 

Hs.87149 

Hs.87149 

Hs.87149 

Hs.87149 

Hs.1211 

Hs.407135 

Hs.410683 

Hs.241392 

Hs.276770 

Hs.449633 

Hs.30991 

Hs.76206 

Hs.376874 

HS.8S337 

Hs.84154 

Hs.106434 

Hs.30054 

Hs.30054 

Hs.44896 

Hs.75671 

Hs.436301 

Hs.433391 

Hs. 181874 

Hs.196384 

Hs.21365 

Hs.95612 

Hs.95612 

Hs.250692 

Hb.250692 

Hs.70499 

Hs.80395 

Hs.8904 

Hs,376314 

Hs, 100217 

Hs.370849 

Hs. 113082 

Hs.1183 

Hs.407830 

H8,411958 

Hs.112986 

Hs.389415 

Hs. 167741 

Hs.306322 

Hs.433159 

Hs»351808 

Hs.449631 

Hs.435067 

Hs.99824 

Hs,432605 

Hs.408488 
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Table 1 (continued): 



204890_B„at 

204891„s„at 

204896_.s_at 

204897_at 

204899^_at 

204900jx_at 

204908^_at 

204912„at 

204914_3_at 

204916_at 

204917„s„at 

204923„at 

204924_at 

204949_at 

204951_at 

204959_at 

204961_s^at 

204971_at 

204972_at 

204976^„at 

204984_at 

204990_8_at 

204992_s_at 

204998„s_at 

205000_at 

20500i„s_at 

205012_s_at 

205019„s„at 

205020_3_at 

205027_s_at 

205033_s_at 

205035_at 

205041_s_at 

205047_s„at 

205049_s_at 

205051_s_at 

205055_at 

205067_at 

205076^s_at 

20508 l_at 

205098„at 

205099_s_at 

205110_8„at 

205114^s_at 

205118_at 

205119_s_at 

205130_at 

205131_x_at 

205157_s_at 

205159_at 

205174_s_at 

205179_s_at. 

205193_at 

205200_at 

205205_at 

205207_at 

205213„at 

205214:_at 

205220_at 

205227_at 

205229_s_at 

205230_at 

205237„at 

205239^at 

205240„at 



LCK 

LCK 

PTGER4 

PTGER4 

SAP30 

SAP30 

BCL3 • 

ILIORA 

SOXll 

RAMPl 

MLLT3 

CXorf9 

TLR2 

ICAM3 

ARHH 

MNDA 

NCFl 

CSTA 

OAS2 

I.OC286505 
GPC4 
ITGB4 
PFN2 
ATF5 
DDX3Y 
DDX3Y 
HAGH 
VIPRl 
ARL4 
MAP3K8 
. DEFAl 
CTDPl 
OBMl 
ASNS 
CD79A 
KIT 
ITGAE 
ILIB 

CRA 

GRIP! 

CCRl 

CCRl 

FGF13 

CCL3 

FPRl 

FPRl 

RAGE 

SCGP 

KRT17 

CSF2RB 

QPCT 

ADAMS 

MAFF 

TNA 

RELB 

IL6 

CENTBl 

STK17B 

HM74 

ILIRAP 

COCH 

RPH3A 

FCNl 

AREG 

LGN 



Hs.1765 

Hs.1765 

Hs. 199248 

Hs.199248 

Hs.413835 

Hs.413835 

Hs.31210 

Hs.327 

Hs.432638 

Hs.32989 

Hs.404 

Hs.61469 

Hs.439608 

Hs.353214 

Hsa09918 

Ha.l53837 

Hs.1583 

Hs.412999 

Hs.414332 

Hs.438256 // 

Hb.58367 

Hs.85266 

Hs.91747 

Hs.9754 

Hs.99120 

Hs.99120 

Hs. 155482 

Hs.348500 

Hs.245540 

Hs.432453 

Hb.274463 

Hs.4076 

Hs.572 

H8,446546 

Hs.79630 

Hs.81665 

Hs.389133 

Hs,126256 

Hs.425144 

Hs.423190 

Hs.301921 

Hs.301921 

Hs.6540 

Hs.73817 

Hs.753 

Hs,753 

Hs.104119 

Hs. 105927 

Hs.2785 

Hs.285401 

Hs.79033 

Hs.86947 

Hs.51305 

Hs.65424 

Hs.307905 

Hs,130210 

Hs.337242 

Hs.88297 

Hs.458425 

Hs.143527 

Hs.21016 

Hs.21239 

Hs.440898 

Hs.270833 

Hs.278338 
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Table 1 (continued): 

205241_at 

205249_at 

205254_SL.at 

205255_^_at 

205262_at 

205266__at 

205267_at 

205268^„at 

205270^s_at 

205278_at 

205281_s_at 

206289_at 

205297_s„at 

205812_at 

205321_at 

205328_at 

205330_at 

205348_s_at 

205349_at 

205353_s__at 

205361_^_at 

205366„s„at 

205382_s_at 

205389 _s_at 

205390_s_at 

205391_x_at 

205392_s_at 

205400_at 

205402_x„at 

205403_at 

205409_at 

205414^s_at 

205419.at 

205445^at 

205453_at 

205456_at 

205463_s_at 

205466_s_,at 

205469_s_at 

205471_s_at 

205472_s__at 

205476_at 

205479_s_at 

205483^_at 

205484_at 

205488_at 

205495_s_at 

205513^at 

206528_s_at 

205529_s_at 

205544_s__afc 

205547_s_at 

205550_s_at 

205552_s_at 

205557_at 

205568_at 

205570_at 

205572^at 

205582_s_at 

205590_at 

205592_at 

205593__s„at 

205599_at 

205608_g_at 

205609_at 



SC02 

EGR2 

TCF7 

TCF7 

KCNH2 

LIF 

POU2AF1 

ADD2 

LCP2 

GADl 

PIGA 

BMP2 

CD79B 

SPIl 

EIF2S3 

CLDNIO 

MNl 

Disrcii 

GNA15 

PBP 

PFDN4 

HOXB6 

DF 

AJSTKl 

ANKl 

ANKl 

CCL16 

WAS 

PRSS2 

IL1R2 

FOSL2 

KrAA0672 

EBI2 

PRL 

HOXB2 

CBSE 

PDGPA 

HS3ST1 

IRP6 

DACH 

DACH 

CGL20 

PLAU 

G1P2 

SIT 

OZMA 

GNLY 

TCNl 

CBFA2T1 

CBFA2T1 

CR2 

TAGLN 

BEE 

OASl 

BP! 

AQP9 

PIP5K2A 

ANGPT2 

GGTLAl 

RASGRPl 

SLC4A1 

PDE9A 

TRAPl 

ANGPTl 

ANGPTl 



Hs.410944 

Hs.1395 

Hs.l69294 

Hs.169294 

Hs.188021 

Hs.2250 

Hs,2407 

Hs.113614 

Hs.2488 

Hs,420036 

Hs.51 

Hs.73853 

H3.89575 

Hs. 157441 

Hs.433518 

Hs.26126 

H8.268515 

Hs.66248 

HS.7S797 

H8,433863 

Hs.91161 

Hs.98428 

Hs.155597 

Hs.443711 

Hs.443711 

Hs.443711 

Hs,272493 

Hs.2157 

Hs.367767 

Hs.25333 

Hs.301612 

Hs.6336 

Hs.784 

Hs.1905 

Hs.290432 

Hs.3003 

Hs,376032 

Hs.40968 

HS.S34450 

Hs.63931 

Hs.63931 

Hs.76498 

Hs.77274 

Hs.458485 

Hs.88012 

Hs.90708 

Hs.105806 

Hs.2012 

HB.90d58 

Hs.90858 

Hs.73792 

Hs.433401 

Hi3.80426 

Hs.442936 

Hs.303523 

Hs.104624 

Hs. 108966 

Hs.115181 

Hs.437156 

Hs.189527 

Hs.443948 

Hs.389777 

Hs.438253 

Hs.2463 

Hs.2463 
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Table 1 (continued): 



205612_at 
205614j8:_at 
5 205624_at 
205627„at 
205632_s„at 
205633_s_at 
205653_at 
10 205660_at 
205668_afc 
205683L.at 
205683_K_at 
205707_at 
15 205712_at 
205715_at 
205717„x_at 
205718_at 
205721_at 
20 205739_x_at 
205743_at 
205758_at 
205767_at 
205769„at 
25 205780„at 

205786_s__at 
205789_at 
205790_at 
205798_at 
30 205801_s_at 
205819_at 
205821„at 
205826_at 
205831_at 
35 205837__s_at 
205838_at 
205839„s_at 
205844_at 
205848_at 
40 205856_at 
205857_at 
205859_at 
205861_at 
205863_at 
45 206879_x_at 
205882„SL.at 
205884_at 
205891^at 
205896„at 
50 205898_at 
205899_at 
205900_at 
205901_at 
205919_at 
55 205922_at 

205927_s_at 
205929„at 
205933_at 
205935„at 
60 205936_s„at 
205942„s„at 
205944_s_at 
205960_s_at 
205960_at 
65 205983_at 
205984Lat 
205987„at 



MMRN 

MSTl 

CPA3 

CDA 

PIP5K1B 

ALASl 

CTSG 

OASL 

LY75 

BCL2A1 

TPSB2 

IL17R 

PTPRD 

BSTl 

PCDHGG3 
ITGB7 

ZFD25 

STAC 

CD8A 

EREG 

SLC27A2 

BIK 

ITGAM 

CD ID 

SCAPl 

IL7R 

RASGRP3 

MARCO 

D12S2489E 

ivre'OM2 

CD2 

GYPA 

GYPA 

BZRAPl 

VNNl 

GAS2 

SLC14A1 

SLC18A2 

LY86 

SPIB 

S100A12 

RET 

ADD3 

ITGA4 

ADORA2B 

SLG22A4 

CX3CR1 

CCNAl 

KRTl 

PNOC 

HBEl 

WN2 

CTSE 

GPA33 

SETBPl 

FOXFl 

HK3 

SAH 

CLTCIil 

CAl 

PDK4 
DPEPl 
CRHBP 
CDIC 



Hs,268107 • 

Hs.349110 

Hs,646 

Hs.72924 

Hs,297604 

Hs.78712 

Hs.421724 

Hs.118633 

Hs.163563 

Hs.227817 

Hs.405479 

Hs. 129751 

Hs.323079 

Hs.169998 

Hs.283794 

Hs.1741 

ias.441202 // est 

Hb.50216 

Hs.56045 

Hs.85258 

Hs.115263 

Hs.11729 

Hs.155419 

Hs.172631 

Hs.1799 

Hs.411942 

Hs.362807 

Hs.24024 

Hs.67726 

Hs.387787 

Hs.443683 

Hs.89476 

Hs.34287 

Hb,34287 

Hsai2499 

Hs.12114 

Hs,135665 

Hsa01307 

Hs.50458 

Hs,184018 

Hs.437905 

Hs.19413 

Hs,350321 

Hs,324470 

Hs.145140 

Hs.45743 

Hs.441130 

Hs.78913 

Hs.417050 

H9.80828 

Hs.371809 

Hs»117848 

Hs.293130 

Hs.1355 

Hs.437229 

Hs.201369 

Hs.155591 

Hs.411695 

Hs.409501 

Hs. 184916 

Hs.23118 

Hs,8364 

Hs.109 

Hs.115617 

Hs.1311 
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Table 1 (continued): 

206001_at 

206011_at 

206026_s_at 

206026_^_at 

206034_at 

206039_at 

206042_x_at 

206046_at 

206049_afc 

206059_at 

206067_s_at 

206070_s_at 

206074_s_at 

206077_at 

206093_x_at 

206106_at 

206108_s_at 

2O011O_at 

206111_at 

206115_at 

206118_at 

206130_s_at 

206134__at 

206135_at 

206145_at 

206146„s_at 

206148_at 

206150_at 

206157_afc 

206159_at 

206167_s^at 

206169 _^_at 

206177_s_at 

206187_at 

206l96_s_at 

206206_at 

206207_at 

206222_at 

206232_s„at 

206233_at 

206235_at 

206244_at 

206245_s_at 

206255_at 

206277,at 

206279_at 

206281_at 

206283„s_afc 

206298_at 

206302_s_at 

206303_s_at 

206304_at 

206310_^at 

206333_at 

206332_s_at 

206337_at 

206341_at 

206342_x_at 

206343_s_at 

206359_at 

206360_s_at 

206361_at 

206S63_at 

206366_x_at 

206367_at 



NFY 

CASPl 

TNFAIP6 

TNFAIP6 

SEKPINB8 

BAB33A 

SNRPN 

ADAM23 

SELF 

ZNF91 

WTl 

EPHA3 

HMGAl 

KBL 

TNXB 

MAPia2 

SFRS6 

HIST1H3H 

RNASE2 

EGR3 

STAT4 

ASGR2 

ADAMDECl 

ST18 

RHAG 

RHAG 

IL3RA 

TNPRSP7 

PTX3 

GDPIO 

AHHGAP6 

RoXaN 

ARGl 

PTGDR 

RPIP8 

LY64 

CLC 

TNPRSFIOC 

B4GALT6 

B4GALT6 

LIG4 

CRl 

rmsiABP 

BLK 

P2RY2 

PRKY 

ADCYAPl 
TALI 

RhoGAP2 

NUDT4 

NUDT4 

MYBPH 

SPINK2 

CALCRL 

IPI16 

CCR7 

IL2RA 

IDS 

NRGl 

SOCS3 

S0CS3 

GPR44 

MAP 

XCLl 

REN 



Hs.1832 

Hs.2490 

Hs.407546 

Hs.407646 

Hs.368077 

Hs.56294 

Hs,48375 

Hs.432317 

Hs.73800 

Hs.8597 

H9.1145 

Hb.123642 

Hs.57301 

Hs.420322 

Hs,411644 

Hs.432642 

Hs.6891 

H3.70937 

Hs.728 

Hs.74088 

Hs.80642 

Hs.l259 

Hs. 145296 

Hs.151449 

Hs.368178 

Hs.368178 

Hs.389251 

Hs.355307 

Hs.2050 

Hs.2171 

HS.2&0830 

Hs.25347 

Hs.440934 

Hs.393 

Hs.6755 

Hs.87205 

Hs.S89 

Hs. 119684 

Hs.369994 

Hs.369994 

Hs. 166091 

Hs.334019 

Hs. 197298 

Hs.d89900 

Hs.339 

Hs.183165 

Hs.68137 

Hs.498079 

Hs.87241 

Hs.355399 

Hs.355399 

Hs.927 

Hs.98243 

Hs.152175 

Hs.370873 

Hs.1652 

Hs. 130058 

Hs.352304 

Hs.172816 

Hs.486943 

Hs.436943 

Hs.299667 

Hs,134869 

Hs.174228 

Hs.3210 
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Table 1 (continued): 

206371„at 

206372_at 

206374^at 

206377_at 

206380_s_at 

206381„at 

206390_3C_at 

206398__s__at 

206404_at 

206420„at 

206433_s_at 

206453_s_at 

206461__x_at 

206464_at 

206471_s_at 

206472_s„at 

206478_at 

206485_at 

206488„s__at 

206491_s_at 

206493_at 

206494_s_at 

206508_at 

206513_at 

206515_at 

206519_2{_at 

206520_x_at 

206522„at 

206545_at 

206546_at 

206574^s_at 

206580_s_at 

206582_s_at 

206584_at 

206589_at 

206591_at 

206618_at 

206622„at 

206624_at 

206631_at 

206632_s_at 

206634_at 

206637_at 

206643_at 

206647_afc 

206656_B_at 

206660^at 

206662_.at 

206665^_at 

206666_at 

206674_at 

206676_at 

206682_at 

206697_s„at 

206698_at 

206700_s_at 

206707„a^at 

206710^_at 

206724_at 

206726_at 

206752_B_at 

206759_at 

206760„s_at 

206761_at 

206762_at 



FOLR3 
MYF6 

nusps 

FOXF2 

PFC 

SCN2A2 

PF4 

CD19 

FGF9 

IGSF6 

SFOGK3 

NDRG2 

MTIH 

BMX 

PLXNCl 

TLE3 

KIAA0125 

CD5 

CD36 

NAPA 

ITGA2B 

ITGA2B 

TNFSF7 

AIM2 

CYP4P3 

SIGLEC6 

SIGLEC6 

MGAM 

CD28 

SYCP2 

PTP4A3 

EFEMP2 

GPR56 

LY96 

GFIl 

BAGl 

II1I8RI 

TRH 

USP9Y 

PTGER2 

APOBBC3B 

SIX3 

GPR105 

HAL 

HBZ 

PNUTLl 

IGLLl 

GLRX 

BCL2L1 

GZMK 

FLT3 

CEACAM8 

GLECSF13 

HP 

XK 

SMCY 

C6orf32 

EPB41L3 

CBX4 

PGDS 

DFFB 

F0ER2 

FGER2 

TACTILE 

KCNA6 



Hs.352 

Hs.35937 

Hs.41688 

Hs.44481 

Hs.53155 

Hs.435796 

Hs.81564 

Hs.96023 

Hs.lll 

Hs.135194 

Hs.159425 

Hs.243960 

Hs.438462 

Hs.27372 

Hs.286229 

Hs.287362 

Hs.38365 

Hs.58685 

Hs.443120 

Hs.75932 

Hs.411312 

Hs.411312 

Hs.99899 

H8.105115 

Hs. 106242 

Hs.397255 

Hs.397255 

Hs.122785 

Hs.1987 

Hs.202676 

Hs.43666 

Hs.381870 

Hs-6527 

Hs.69328 

Hs.73172 

Hs.73958 

Hs, 159301 

Hs.182231 

Hs.371255 

Hs.2090 

Hs.226307 

Hs.227277 

Hs.2465 

H8.190783 

Hs.272003 

Hs.283743 

Hs.348935 

Hs.28988 

Hs.305890 

Hs.277937 

Hs.385 

Hs.41 

Hs.54403 

Hs.403931 

Hs.78919 

Hs.80358 

Hs.389488 

Hs. 103839 

Hs.5637 

Hs. 128433 

Hs. 133089 

Hs.1416 

Hs.1416 

Hs. 142023 

Hs.150208 
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Table 1 (continued): 

206765„at 

206788_^_at 

206793„at 

206804_afc 

206834_at 

206851_at 

206857_s_at 

206858_s„at 

206871_at 

206877_at 

206881_s„at 

206918_s_at 

206924_at 

206932_afc 

206934_at 

206937_at 

206940_s_at 

206950__at 

20695 l^at 

206953_s_at 

206978_at 

206991_s_at 

206999_at 

207001_x_at 

207008_at 

207030_s_afc 

20703 l_at 

207034_s_at 

207038_at 

207043_s_at 

207067_s„at 

207072_at 

207075_at 

207076_s_at 

207085„x_at 

207087_x_at 

207090_^_at 

207094_at 

207104_s^at 

207111_at 

207113_s_at 

207117_at 

207134_x_at 

207161_at 

207172_s_at 

207173_x_at 

207206__s_at 

207216_at 

207224_s_at 

207237_at 

207269_at 

207275_s_at 

207292_s_at 

207316_at 

207329__at 

207332_s_at 

207339_.s_afc 

207341_at 

207357„s_at 

207358_.s^at 

207376_at 

207384_at 

207387_s_afc 

207389_at 

207419_s_afc 



KCNJ2 

CBFB 

PNMT 

CD3G 

HBD 

HNASE3 

FKBPIB 

HOXC6 

ELA2 

MAD 

LILBA3 

RBM12 

ILll 

CH25H 

SIRPBl 

SPTAl 

POU4F1 

SGN9A 

HIST1H4B 

LPHN2 

CCR2 

CCR5 

nil2KB2 

DSIPI 

IL8HB 

CSRP2 

BAPXl 

GLI2 

SLC16A6 

SLC6A9 

HDC 

ILISRAP 

CIASl 

ASS 

CSF2BA 

ANKl 

ZFPSO 

IL8RA 

LXLRBl 

EMRl 

TNF 

H-pifc 

TPSB2 

KIAA0087 

CDHll 

CDHll 

ALOX12 

TNFSF8 

SIGLEC7 

KCNA3 

DEFA4 

FACL2 

MAPK7 

HASl 

MMP8 

TFRC 

LTB 

PRTN3 

GALNTIO 

MACFl 

VENTX2 

PGLYKP 

GK 

GPIBA 
RAC2 



Hs.1547 

Hs.179881 

Hs.1892 

Hs.2259 

Hs.36977 

Hs. 73839 

Hs,306834 

Hs»820 

Hs.99863 

Hs.379930 

Hs.113277 

Hsa66887 

Hs.1721 

Hs.47357 

Hs. 194784 

Hs.418378 

Hs.458303 

Hs.2319 

Hs,240135 

Hs.24212 

Hs.395 

Hs.54443 

Hs.413608 

Hs.420569 

Hs.846 

Hs. 10526 

Hs.105941 

Hs.111867 

Hs.42645 

Hs.442590 

Hs.1481 

Hs.158315 

Hs.159483 

Hs.160786 

Hs.227835 

Hs.443711 

HS.27676S 

Hs.194778 

Hs.149924 

Bfe.2375 

Hs.241570 

Hs.250698 

Hs.405479 

Hs.69749 

Hs.443435 

Hs.443435 

Hs.1200 

Hs.177136 

Hs.274470 

Hs. 169948 

Hs.2582 

Hs.406678 

Hs.150136 

Hs.57697 

Hs.390002 

Hs.185726 

Hs. 376208 

Hs.928 

Hs.13785 

Hs.372463 

Hs. 125231 

Hs. 137583 

Hs.1466 

Hs.1472 

Hs.301175 
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Table 1 (continued): 



207425_s_at 
207433„at 
5 207435_s_afc 
207459_x„at 
207467 juat 
207496_at 
207509„s_at 
10 207511„s_at 
207522_s_at 
207526_s_at 
207533_at 
207535^_at 
15 207540_s_at 
207542„s„at 
207550„at 
207571_x;_at 
207574^s„at 
20 207605jsL.at 
207610^s_at 
207651_at 
207655_s„at 
207667_s„at 
25 207674u_at 

207675_x_at 
207677_s_at 
207691_x_at 
207695_s_at 
30 207697„x„at 
207705_s_at 
207741_x_at 
207793_s_at 
207794_at 
35 207795_s_at • 
207801_s_at 
207802„at 
207826_s_at 
207827_x_at 
40 207836_s_at 
207838_x_at 
207850_at 
207854_at 
207857_at 
45 207872^s_at 
207890_s_at 
207911_s„at 
207938„at 
207978_s_at 
50 207979_s_at 
207983_s_at 
208018_s_at 
208029_s_at 
208034_s_at 
55 208056_s_at 
208067_x_at 
208071„s_at 
208078_s_at 
208091_s_at 
60 208112_x_at 
208116_s„afc 
208120_x_at 
208130_s_at 
208131_s_at 
65 208132_xL_at 
208l46_s_at 
208151„sL.at 



MSF 

ILIO 

SRRM2 

GYPB 

CAST 

MS4A2 

LAIR2 

CGI-57 

ATP2A3 

ILlRIil 

CCLl 

NFKB2 

SYK 

AQPl 

MPL 

Clorf38 

GADD45B 

H-plk 

BMR2 

H963 

BLNK 

MAP2K3 

FCAR 

ARTN 

NGF4 

ENTPDl 

IGSFl 

LILRB3 

KLAA0980 

TPSB2 

EPB41 

CCR2 

KLRDl 

RNFXO 

SGP28 

IDS 

SNOA 

BBPMS 

PBXIPl 

CXGL3 

GYPB 

LILRBl 

LILRBl ' 
MMP25 
TGM5 
PI15 

CD8B1 
STAG2 
HCK 

LAPTM4B 

PROZ 

CBFA2T3 

UTY 

LAIRl 

TCa?8 

DKFZP564K0822 

EHDl 

IWtANlAl 

TBXASX 

PTGIS 

BAT2 

CPYL 

DDX17 



Hs.288094 

Hs.193717 

Hs.433343 

Hs.438658 

Hs,440961 

Hs.386748 

Hs.43803 

Hs.4973 

Hs.5541 

Hs.66 

Hs.72918 

Hs.73090 

Hs.192182 

Hs.76152 

Hs.84171 

Hs.10649 

Hs,110571 

Hs.250693 

Hs.137354 

Hs.159545 

Hsa67746 

Hs.180533 

Hs,193122 

Hs.194689 

Hs.196352 

Hs.205353 

HS.22U1 . 

Hs.306230 

Hs.227743 

Hs,405479 

Hs.37427 

Hs.395 

Hs.41682 

Hs.387944 

Hs.404466 

Hs.76884 

Hs.76930 

Hs.195825 

Hs.8068 

Hs.89690 

Hs.395535 

Hs. 149924 

Hb.149924 

Hs.290222 

Hs. 129719 

Hs.129732 

Hs.279522 

Hs.405667 

Hs.8217 

Hs.89555 

Hs,296398 

Hs.lOll 

Hs.110099 

Hs.116277 

Hs.407964 

Hs.232068 

Hs.4750 

Hs.155119 

Hs,255149 
... // 

Hs.444510 

Hs.302085 

Hs.436093 

Hs,95594 

Hs.349121 
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Table 1 (continued): 

208161_s_at 

208187_s_afc 

208248_xLat 

208255__3_at 

208296^_at 

208304_at 

208306_x_at 

208335_s_,at 

208S52_sLat 

208353_;8L.at 

208370„s_at 

208416„s_at 

208436_s_at 

208438_s_at 

208443_jsL.afc 

208450_at 

2O8401_s_at 

208459_s_at 

208470_s_at 

208476_^_afc 

208488_s_at 

208490_3iLat 

208498_s_at 

208501_at 

208502_s_at 

208523_x_at 

208527_x_at 

208534_s_at 

208540_x_at 

208546_x_at 

208553__at 

208579^x_.at 

208581_x_at 

208592_s_at 

208594^x_at 

208601__s__at 

208602_x_at 

208605_s_at 

208609_s_at 

208613_s_at 

208614_s_at 

208621_s_at 

208622_s__at 

208623_s_at 

208631_s_at 

208632_at 

208633_s_at 

208634_s_at 

208636_at 

208646^at 

208650_s„afc 

208651_3^at 

208653_s_at 

208657_s_at 

208677^s_at 

208683_at 

208690_s__at 

208691_at 

208702_x„at 

208703_s_at 

208704_x_at 

208711„s_at 

208712_at 

208719_s_at 

208729_^x_at 



ABCC3 

APLP2 
FKBP8 
GG2-1 
CCR3 

HLA-DRB4 

FY 

ANKl 

ANKl 

DSCRl 

SPTB 

IRF7 

FGR 

SHOX2 

LGALS2 

C4A 

XP07 

HP 

FLJ10210 
CRl 

HIST1H2BF 

AMYIA 

GPIIB 

PITXl 

HIST1H2BI 

HIST1H2BE 

POLR2J2 

HIST1H4G 

HISTIHIE 

H2BFS 

MTIX 

CDIE 

LILRB3 

TUBBl 

CD6 

NTRKl 

TNXB 

FLNB 

FLNB 

VIL2 

VIL2 

VIL2 

HADHA 

RNFIO 

MACFl 

MACFl 

na 

RPS14 

CD24 

CD24 

CD164 

MSF 

BSG 

CAPN2 

PDLIMl 

TFRC 

APLP2 

APLP2 

APLP2 

CONDI 

CCJSTDl 

DDX17 

HLA-B 



Hs.90786 

Hs.279518 

Hs.173464 

Hs.17839 

Hs.506190 

Hs.449633 

Hs.183 

Hs.443711 

Hs.443711 

Hs.282326 

Hs.438514 

Hs. 166120 

Hs.1422 

Hs.55967 

Hs.ll3987 

Hs, 150833 

Hs.172685 

Hs,403931 

Hs.171532 

Hs.334019 

Hs. 182137 

Hs.274376 

Hs. 118539 

Hs.84i36 

Hs.182140 

Hs.182138 

Hs.433879 

— //-- 

Hs.247815 

Hs.248133 

Hs.473961 

Hs.374950 

Hs.249217 

Hs.306230 

Hs.303023 

Hs.436949 

Hs.4062g3 

Hs.411644 

Hs.81008 

Hs,81008 

Hs.403997 

Hs,403997 

Hs.403d97 

Hs.75860 

Hs.387944 

Ha.372463 

Hs.372463 

Hs.447510 // — 

Hs.381126 

Hs,375108 

Hs.375108 

Hs.43910 

HS.2S8094 

Hs.371654 

Hs.350899 

Hs.75807 

Hs.185726 

Hs.279518 

Hs.279518 

Hs.279518 

Hs.371468 

Hs.371468 

Hs.349121 

Hs.77961 
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Table 1 (continued): 



208744j3iL.at 
208747_s_at 
5 208751„at 
208767_s_afc 
208771_s„at 
208782_at 
208789_at 
10 208791_at 

208792_s„at 
208797_s_at 
208798„x_at 
208812_x„at 
15 208820_at 
208827_at 
208854_s_at 
208855_s_at 
208869_s_at 
20 208886_at 

208890_s_at 
208891_at 
208892_s_at 
208893_s_at 
25 208894_at 
208906_at 
208914_at 
208924_at 
208928„at 
30 208937„s_at 
208949„s_at 
208953_at 
208960_s„at 
208961„s_at 
35 208962_s_at 
208965_s„at 
208966„x_at 
208970„s„at 
20897l_at 
40 208978„at 
208981_at 
208982„at 
208983_s_at 
208997_B_at 
45 . 209007_s_at 
209018_s_at 
209022_at 
209023_s„at 
209030_s_at 
50 2090SX_at 

209032_s„at 
209035„at 
209037_s_.at 
209039 j8L-at 
55 209040_s„at 
209046_j3_afc 
209047_at 
209079__x„at 
209081«s_at 
60 209083_at 

209086_aL_at 
209087^at 
209094L_at 
209098_s_at 
65 209099j3c„at 
209101„at 
209116_x„at 



HSPBtl 

CIS 

NAPA 

LAPTM4B 

LTA4H 

FSTLl 

PTBF 

CLU 

CLU 

GOLGm-67 

GOLGIN-67 

HLA-C 

PTK2 

PSMB6 

STK24 

STK24 

GABARAPLl 

HIFO 

PLXNB2 

DUSP6 

DUSP6 

Duspe 

HLA-DRA 

BSCL2 

GGA2 

KNFll 

POK 

IDl 

LGALS3 

KIAA0217 

COPEB 

COPEB 

FADSl 

IPI16 

IPI16 

UBOD 

UROD 

CRrP2 

PECAMl 

PECAMl 

PECAMl 

UCP2 

DJ465N24.2.1 

PINKl 

STAG2 

STAG2 

IGSF4 

IGSF4 

IGSF4 

MDK 

EHDl 

EHDl 

PSMB8 

GABARAPL2 

AQPl 

PCDHGC3 

COL18A1 

COROIA 

MCAM 

MCAM 

DBAHl 

JAGl 

JAGl 

CTGF 

HBB 



Hs.36927 

Hs.458355 

Hs.75932 

Hs.296398 

Hs.81118 

Hs.433622 

Hs.437191 

Hs.436657 

Hs.486657 

Hs. 182982 

Hs.182982 

H8.274485 

Hs.434281 

Hs.77060 

Hs.168913 

Hs.168913 

Hs.336429 

Hs.226117 

Hs.3989 

Hs.29d654 

Hs.298654 

Hs.298654 

Hs.409805 

Hs.438912 

Hs.133340 

Hs.96334 

Hs,354056 

Hs.410900 

Hs.411701 

Hs.i92881 

Hs.285313 

Hs.285313 

Hs.132898 

Hs.370873 

Ha.370873 

Hs.78601 

Hs.78601 

Hs.70327 

Hs.78146 

Hs.78146 

Hs.78146 

Hs,80658 

Hs.259412 

Hs.439600 

Hs.8217 

Hs.8217 

Hs.156682 

H3.156682 

Hs.156682 

Hs.82045 

Hs.155119 

Hs.155119 

Hs. 180062 

Hs.6518 

Hs.76162 

Hs.283794 

Hs.413175 

Hs.415067 

Hs,211579 

Hs.211679 

Hs.380870 

Hs.409202 

Hs.409202 

Hs.410037 

Hs.155376 
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Table 1 (continued): 



209117„at 

209118„s_at 

209122_at 

209129„at 

209138_aL.at 

209140_SL.at 

209152_s_at 

209163_s„at 

209156_.s_at 

209160_afc 

209167_at 

209168_at 

209170_s_at 

209173_at 

209182_s__at 

209183_s_at 

209184_s_at 

209185„s_at 

2091S9_at 

209191_at 

209193_at 

209199_s_at 

209200„at 

20920 l_x_at 

209205_s_at 

209208_at 

209216_at 

209217_s_at 

209239_at 

209250„at 

209264^s_at 

209267_^_at 

209273_s„at 

209274_s„at 

209276_s_at 

209281,s_afc 

209282_at 

209285^s_at 

209286_at 

209287_s^at 

209288_s_at 

209297__at 

209301_at 

209304_x_afc 

209306_s_at 

209312_x_at 

209318^x_at 

209325_s__at 

209339_at 

209340_at 

209344„at 

209348_s_at 

209357_at 

209360_s_at 

209367_at 

209369_at 

209874__s_at 

209377_s_at 

209383_at 

209386_at 

2Q9387_s_at 

209392_at 

209394_at 

209396_at 

209396^s_at 



WBP2 
TUBAS 
ADFP 
TBIP6 

HLA-B 

TCF3 

TCF3 

COL6A2 

AKR1C3 

GPM6B 

GPM6B 

GPM6B 

AGR2 

DEPP 

DEPP 

IRS2 

IRS2 

FOS 

TUBB-5 

PIMl 

1MBF2C 

l!lffEF2C 

CKGBA 

LM04 

MPDUl 

JM6 

JM5 

NFKBl 

DEGS 

TM4SF7 

BIGM103 

MGC4276 

MGC4276 

GLRX 

ATP2B1 

PRKD2 

RAP140 

CDC42EP3 

CDC42EP3 

CDC42BP3 

ITSNl 

CA2 

GADD45B 

GADD45B 

HLA-DEB3 

PLAGLl 

RGS16 

SIAH2 

UAPl 

TPM4 

MAF 

CITED2 

RUNXi 

STXBP2 

ANXA3 

IGHM 

HMGN3 

DDIT3 

TM4SF1 

TM4SP1 

BNPP2 

ASMTL 

CHI3L1 

0HI3L1 



Hs.231840 

Hs.433394 

Hs.3416 

Hs.380230 

Hs.505407 

Hs.77961 

Hs.371282 

Hs.371282 

Hs.420269 

Hs.78183 

Hs.5422 

Hs.5422 

Hs.5422 

Hs.226391 

Hs.93675 

Hs.93675 

Hs.143648 

Hs. 143648 

Hs.25647 

Hs.274398 

Hs.81170 

Hs.368950 

Hs.368950 

Hs.421986 

Hs.3844 

Hs.6710 

Hs.21763 

Hs.21753 

Hs. 160557 

Hs.299878 

Hs.26518 

Hs.284205 

Hs.270013 

Hs.270013 

Hs.28988 

Hs.20952 

Hs.205431 

Hs.23440 

Hs.352564 

Hs.352554 

Hs.352554 

Hs.66392 

Hs.155097 

Hs. 110571 

Hsai0571 

Hs.308026 

Hsa32911 

Hs.413297 

Hs.20191 

Hs,21293 

Hs.250641 

Hs. 134859 

Hs.82071 

Hs.410774 

Hs.379204 

Hs.442733 

Hs. 153261 

Hs.77558 

Hs.392171 

Hs.351316 

Hs.351316 

Hs.23719 

Hs.458420 

Hs.382202 

Hs.382202 
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Table 1 (continued): 



209398„at 
209436_at 
5 209437_s_at 
209452„s_at 
209467_at 
209458_2L-at 
209473„at 
10 209474_^_at 
209480_at 
209487_at 
209488_9_at 
209498_at 
15 209499_x^at 
209500„x_at 
209514^_at 
209515_s_at 
209524_at 
20 209526_s_at 
209536_s_at 
209540_at 
209541_at 
209542_35L.at 
25 209543_s„at 
209545„s_at 
209555_s_at 
209560_s_at 
209561_at 
30 209568_s_at 
209576_at 
209581_at 
209582_s_at 
209683_s_at 
35 209585_s_,at 
209587„at 
209598__at 
209604_s_afc 
209606„at 
40 209615_s„at 
209616„s_at 
209619_at 
209627_s_at 
209628_at 
45 209629_s_at 
209636„at 
209651_at 
209652_s_at 
209670_at 
50 209671_XL_at 
209676_at 
209679_s_at 
209686„at 
209687_at 
55 209695_at 
209696_at 
209699_x_at 
209702_at 
209706„at 
60 209710^at 
209716_at 
209717_at 
209727_at 
209728„at 
65 209732„at 
209735_at 
209757_^„at 



HISTIHIC 

SPONl 

SPONl 

VTIIB 

DUSP5 

HBAl 

ENTPDl 

ENTPDl 

HIiA-DQBl 

KBPMS 

RBPMS 

CEACAMl 

TNFSF13 

TNFSF13 

RAB27A 

EAB27A 

HDGFRP3 

HDGFRP3 

EHD4 

IGFl 

IGFl 

IGFl 

CD34 

RIPK2 

CD36 

DLKl 

THBS3 

RGL 

GNAIl 

HBASLS3 

MOX2 

MOX2 

MINPPl 

PITXl 

PNMA2 

GATA3 

PSGDBP 

PAKl 

CESl 

CD74 

OSBPL3 

NXT2 

NXT2 

NFKB2 

TGFBIII 

PGF 

TEA® 

TRA@ 

TFPI 

LOC57228 

SIOOB 

CXCL12 

PTP4A3 

FBPl 

AKR102 

FTC 
NKX3-1 
GATA2 
OSFl 

GM2A 
HLA-DRB4 

CLECSF2 

ABCG2 

MYCN 



Hs.7644 

Hs.5378 

Hs.5378 

Hs.419995 

Hs.2128 

Hs.449630 

Hs,205353 

Hs.205353 

Hs.409934 

Hb.195825 

Hs.195825 

Hs.434918 

Hs.54673 

Hs.54673 

Hs.298530 

Hs.298530 

Hs.127842 

Hs.127842 

Hs.55058 

Hs.308053 

Hs.308053 

Hs.308053 

H8.374990 

Hs.103755 

HS.44S120 

Hs.169228 

Hs.169875 

Hs.79219 

Hs,203862 

Hs.417630 

Hs.79015 

Hs.79015 

Hs.95907 

Hb.84136 

Hs.7782 

Hs. 169946 

Hs.270 

Hs.64056 

Hs.278997 

Hs.446471 

Hsa97955 

Hs.250iO 

Hs.25010 

Hs.73090 

Hs.25511 

Hs.252820 

Hs.74647 

Hs,74647 

Hs.102301 

Hs.206501 

Hs,422181 

Hs.436042 

Hs.43666 

Hb,360509 

Hs.201967 

Hs.284741 

Hs.55999 

Hs.367725 

Hs. 173894 

Hs.387251 

Hs.387156 

Hs.449633 

Hs.85201 

Hs.194720 

Hs.25960 
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Table 1 (continued): 



209763„at 
^ 209771jK„at 
5 209772^_at 
209773_s_at 
209774_x at 
209790„s_at 
209791„at 
10 209795_at 
209803_j3_at 
209806_at 
209813_.x_at 
209815^at 
15 209822^_at 
209823_x_at 
209829_at 
209836_x_at 
209845_at 
20 209863_s_at 
209870_B_at 
209875_s„at 
209879_at 
209881,s„at 
25 209884_s_at 
209890_at 
209892_at 
209893_s„at 
209S94_at 
oO 209900„s_at 
209901_x_at 
209905_at 
209906_at 
209911_x_at 
35 209921_at 
209930_s_at 
209949_at 
209950_s_at 
209969_at 
40 209960_at 
209961_s_at 
209962_at 
20996S_s_at 
209967_s_at 
45 209968„s_at 
209969„s_at 
209982_s_at 
209993_at 
209994_s_at 
50 209995_s_at; 
2l0001_s„at 
210004_at 
210016__at 
210024_s_at 
55 21003JLat 
210032_s„at 
210033_s_at 
210036_s_at 
2l0038_at 
oO 210042_s_at 
210074_at 
210075_at 
210084_x_at 
210088„x__at 
o5 210095_s at 
210102_at 
210106_s_at 



NRLNl 

CD24 

RRM2 

CXCL2 

CASP6 

PADI2 

CD69 

TSSC3 

HIST1H2BK 

nsL 

VLDLR 

HLA-DQBl 

C6orf32 

CD44 

MKRNl 

TP73L 

APBA2 

SPPl 

SBLPLG 

LAT 

SLC4A7 

TM4SF9 

PUT4 

FUT4 

LEPR 

SLC16A1 

AIFl 

HOXA9 

C3AR1 

HIST1H2BD 

SLC7A11 

NFE2 

NCF2 

VILL 

NIUA3 

HGF 

HGF 

EPOR 

EPOR 

CREM 

NCAMl 

STATl 

NRXN2 

ABCBl 

ABCBl 

TCLIA 

SOGSl 

OLRl 

MYTIL 

UBE2E3 

CD3Z 

SPAG6 

SPAG6 

KCNH2 

PRKCQ 

CTSZ 

CTSL2 

LOC51267 

TPSB2 

MYL4 

IGFBP3 

LOH11CR2A 

FYN 



Hs.440324 

Hs.376280 // 

Hs.375108 

Hs.226390 

Hs.75765 

Hs.3280 

HS.S3455 

Hs.82401 

Hs. 154036 

Hs.247817 

Hs.407442 

Hs.454253 // - 

Hs.370422 

Hs.409934 

Hs.389488 

Hs.306278 

Hs.7838 

Hs. 137669 

Hs.26468 

Hs.313 

Hs.423077 

Hs.437775 

Hs-250072 

Hs.8037 

Hs.390420 

Hs.390420 

Hs.23581 

Hs.75231 

Hs.76364 

Hs.127428 

Hs.155935 

Hs.180779 

Hs.6682 

Hs.75643 

Hs.949 

Hs.103665 

Hs.279522 

Hb.396530 

Hs.396530 

Ha. 127826 

Hs. 127826 

Hs.231975 

Hs.78792 

Hs,21486 

Hs.124085 

Hs.21330 

Hs.21330 

Hs.2484 

Hs.50640 

Hs.445299 

Hs.434418 

Hs.4890 

Hs.97087 

Hs.158213 

Hs.158213 

Hs. 188021 

Hs.408049 

Hs.252549 

Hs.87417 

Hs.331308 

Hs.405479 

Hs.356717 

Hs.440409 

Hs.152944 

Hs.390567 
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Table 1 (continued): 

210107„at 

210113_s_at 

210116_at 

210118^_at 

210123_s_afc 

210134^at 

210135_s_at 

210139„s_at 

210140_at 

210142jii^at 

210146_x_at 

210151^„at 

210152„at 

210164_at 

2l0166_at 

210172_at 

210190„at 

210215_at 

210222_s_at 

210225_x_at 

210230„at 

210237„at 

210239_at 

210244^at 

210247_at 

210254„at 

210260_s„at 

210262_at 

210264_at 

210269„s_at 

210279_at 

210298„x„at 

210299_s„at 

2l0313_at 

210314„x„at 

210321_at 

210340_s_at 

210356_x_at 

210357_s_at 

2l0368__at 

210387_at 

210395_x_at 

210397_at 

210422_x„at 

210423_s„at 

210425_x„at 

210426_x_at 

210427„x_at 

2l0429_at 

210430^x_at 

210432_:.s_at 

210446_at 

210448_s_at 

210461„s_at 

210473_s__at 

210479„s_.at 

210487„at 

210495_j8L.at 

210504„at 

210508_s_at 

210512„s„at 

210514„x^at 

210517_3-at 

210524„3JL_at 

210B38„s„at 



CLCAl 

DEFCAP 

SH2D1A 

ILIA 

CHRNA7 

SHOX2 

SHOX2 

PMP22 

CST7 

FLOTl 

LILRB3 

DYRK3 

LILRB4 

GZMB 

TLR5 

SFl 

STXll 

TFR2 

RTNl 

LILRB3 

ARTN 

IRX5 

CAMP 

SYN2 

MS4A3 

GG2-1 

TPXl 

GPR35 

DXyS155E 

GPR18 

FHLl 

FHLl 

LIR9 

TNFSF13 

GZMH 

CSF2RA 

MS4A1 

C20orfl6 

PCDHGC3 

HIST1H2BG 

MYL4 

DEFBl 

SLCllAl 

SLCllAl 

GOLGIN-67 

RORA 

ANXA2 

RHD 

RHD 

SCN3A 

GATAl 

P2RX5 

ABLIMl 

GPR125 

RORA 

DNTT 

FNl 

KLFl 

KCNQ2 

VEGF 

HLA-A 

AKAP12 

MTIF 

BIRG3 



Hs.194659 

Hs.104305 

Hs.151544 

Hs.1722 

Hs.2540 

Hs.55967 

Hs.55967 

Hs.372031 

Hs.143212 

Hs.179986 

Hs.306230 

Hs.164267 

Hs,67846 

Hs.1051 

Hs.114408 

Hs.440835 

Hs.118958 

Hs.63758 

Hs,99947 

Hs,306230 

— // — 

Hs.194689 

Hs.25351 

Hs.5il20 

Hs.445503 

Hb.99960 

Hs.17839 

Hs.2042 

HS.239S91 

Hs*2X695 

Hs.88269 

Hs.421383 

Hs.421383 

Hs.406708 

Hs.54673 

Hb.348264 

Hs.227835 

Hs.438040 

Hs.433337 

Hs.283794 

Hs.352109 

Hs.356717 

Hs.32949 

Hs.135163 

Hsa35163 

Hs.356225 

Hs.388617 

Hs.4371iO 

Hs.458333 

Hs,283822 

Hs.300717 

Hs.765 

Hs.408615 

Hs.442540 

Hs.356876 

Hs.388617 

Hs.397294 

Hs.418138 

Hs.37860 

Hs.4975 

Hs.73793 

Hs. 181244 

Hs.197081 

Hs.438737 

Hs.127799 
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Table 1 (continued): 



210546„x_at 
210548_at 
5 210549_)3_at 
210654_s_afc 
210561_s_afc 
210582_s_at 
210586_x_at 
10 210605_s„at 
210606__x_at 
210612„s_,at 
210638_s_at 
210640_s_at 
15 210649_s_at 
210655_s_at 
210660_at 
210663_s_at 
210664_js_at 
^0 210665_at 
210666_at 
210681_s__at 
210693__at 
210724_at 
^5 210744_s_at 
2I0746_s_at 
210755_at 
210756„s_at 
210762_s_at 
oO 210772_at 
210773_s_at 
210783_s_at 
210784_;x_,afc 
210785_s„at 
o5 210786_s_at 
210794_s_at 
210796__x_at 
210815__s_at 
2l0825_s_at 
210835_s_at 
210839_s_at 
210840_s_at 
210844_^x_afc 
210845„s„at 
45 210854_xL.at 
2l0869,s_at 
210873_x_at 
210889_s_at 
210895_s_at 
50 210904__s_at 
210915_K_at 
210916„s_at 
210948_B_at 
210951_x_afc 
55 210972_x_at 
210973_s_,at 
210976_s_at 
210982_s_at 
210986„s^at 
oO 210987_x_at 
2l0992_x_at 
210993_s_at 
210997_at 
210998_.s_at 
05 210999^s„at 
211005_at 
211024_8_afc 



40 



CTAGl 

CCL23 

CCL23 

CTBP2 

WSBl 

LIMK2 

RHD 

MFGE8 

JKLRDl 

SYNJ2 

FBX09 

GPR30 

SMARCFl 

F0X03A 

LILRBl 

KYNU 

TFPI 

TFPI 

IDS 

USP15 

SPPL2B 

EMR3 

IL5RA 

EPB42 

HGF 

NOTCH2 

DLCl 

FPRLl 

FPRLl 

SCGF 

LILRB3 

Clorf38 

FLU 

I\0;G3 

SIGLE06 

CALCRL 

STOM 

CTBP2 

ENPP2 

IQGAPl 

CTNNAl 

pLAtm 

SLC6A8 

MCAM 

APOBEC3A 

FCGR2B 

CD86 

IL13RA1 

TRB@ 

CD44 

LEFl 

RAB27A 

TBA@ 

FGFRl 

PFKM 

HLA-DRA 
TPMl 

FCGR2B 

1VEADH1 

HGP 

HGF 

GRBIO 

LAT 

TITFl 



Hs. 167379 

Hs»169191 

Hs.169191 

Hs.171391 

Hs.315379 

Hs.278027 

Hs.458333 

Hs.3745 

Hs.41682 

Hs.434494 

Hs.388387 

Hs.113207 

Hs.170333 

Hs.14845 

Hs. 149924 

Hs.444471 

Hs.102301 

Hs.102301 

Hs.352304 

Hs.339425 

Hb.284161 

Hs.438468 

Hs.68876 

Hs.368642 

Hs.39j6530 

Hs.8121 

Hs.8700 

Hs,99855 

Hs.99855 

Hs,105927 

Hs.306230 

Hs.10649 

Hs.257049 

Hs.418271 

Hs.397255 

Hs.152176 

Hs,439776 

Hs.171391 

Hs.23719 

Hs.1742 

Hs.254321 

Hs.179657 

Hs.388375 

Hs.211579 

Hs.348983 

Hs.126384 

Hs.27954 

Hs.2851i6 

Hs.419777 

Hs.306278 

Hs,44865 

Hs.298530 

Hs.74647 

Hs,748 

Hs.75160 

Hs.409805 

Hs. 133892 

Hs.l263d4 

Hs.388294 

Hs.396530 

Hs.396530 

Hs.81875 

Hs.437775 

Hs.197764 



81 



Table 1 (continued): 



211025_2JL-at 
21103X_s_at 
5 211052_s_at 
211066_3L.at 
211071_s_at 
211100„x„afc 
211103Lx_at 
10 211102^„at 
211126_s„at 
211133_x_at 
211136_3C.at 
21114S_x_at 
15 211144_x_at 
211148_s_at 
211163_s_at 
211202_s_at 
211207„B_at 
20 211210_x^at 
211254_x_at 
211269_s_at 
211284„s_at 
211286_x_at 
25 211302_s_at 
2ll307__s_at 
211336_x„at 
211339_s_at 
211340__s_afc 
30 211341^at 

211354_s_at 
211355_sL-at 
211356__x„at 
211367_s_at 
35 211368„s„at 
211372„s_at 
211395_x_at 
211404_s_at 
211413_s„at 
40 211421_s_at 
211423„s„at 
211429„s_at 
211430_s__at 
211434_s_at 
45 211450„s_at 
211456_x__at 
211458_s„at 
211464_x_at 
211474„s_.at 
50 211478_s_at 
211495_x„at 
211506_s_at 
211517_s_.at 
211521_s_at 
55 211627jiiuat 
211529_suat 
211535„s„at 
2ll546jKuat 
211548^_at 
60 211560_s_at 
211566_3E;„at 
21157X_3-at 
211597_s_at 
211633_3!L.at 
65 211634jRL.at 
211635„XL,at 
211637 JSL-at 



COX5B 

CYIiN2 

TBCD 

PCDHGC3 

AFIQ 

LILRBl 

LILRBl 

LILKBl 

CSRP2 

LILRB3 

LILRB3 

NB4A1 

TRGC2 

AlSrGPT2 

TNFRSFIOG 

FACL6 

SH2D1A 

RHAG 

IL2RA 

GRJSr 

CSF2RA 

PDE4B 

FCAR 

LILEBl 

ITK 

MOAM 

FOU4F1 

LEPR 

LEPR 

LEPR 

GASPl 

CASPi 

IL1R2 

FCGR2B 

APLP2 

PADI4 

RET 

SC5DL 

SBRPINAl 

IGHG3 

CCRL2 

MSH6 

na 

GABARAPL3 

CASP6 

SERPINB6 

DPP4 

TNFSF13 

ILSRA 

PSCD4 

VEGF 

HLA-A 

FGFRl 

SNCA 

HPGD 

ALAS2 

BRE 

CSPG2 

HOP 



Hs.1342 
Hs.104717 
Hsa2570 
Hs.283794 
Hs,75823 
Hs. 149924 
Hs-149924 
Hs.149924 
Hs. 10526 
Hs.306230 
Hs,306230 
Hs.1119 
Hs.385086 
Hs.115181 
H8.119684 
Hs. 143323 
Hs-14945 
Hs.151544 
Hs.368178 
Hs.130058 
Hs.180577 
Hs.227835 
Hs.188 
Hs.193122 
Hs.149924 
Hs.211576 
Hs.211579 
Hs.458303 
Hs.23581 
Hs.23581 
Hs.23581 
Hs.2490 
Hs.2490 
Hs.25333 
Hs.126384 
Hs.279518 
Hs.397050 
Hs.360321 
Hs.434074 
Hs.297681 
Hs.413826 
Hs.302043 
Hs.445052 
H3.456549 
Hs.334497 
Hs.3280 
Hs.41072 
Hs.44926 
Hs,54673 
— 

Hs.68876 

Hs.7189 

Hs.73793 

Hs.181244 

Hs.748 

Hs.76930 

Hs.77348 

Hs.440455 

Hs.80426 

Hs,434488 

Hs, 13775 

Hs.406615 

Hs.449011 

Hs.449011 

Hs.383169 
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Table 1 (continued): 

211639_^_at 
211641jc_at 
211643_jsL,at 

211645_3£L.at 

211649_SL.at 

211650_x_at 

211653 _jc_at 

211654_x„at 

211656_js:_at 

211657_at 

2H658_at 

211661_x_at 

211663_x_at 

211668_s_at 

211674_x_at 

211675„s_at 

211682_x„at 

211696_x_at 

211699_x_at 

211709_s_at 

211719„x_at 

211726_s_at 

211732„x„at 

211734„s_at 

211742_s„at 

211743_s_at 

211745_x_at 

211748„x_at 

211764_^_at 

211776_s_at 

211781_x_at 

211796_s_at 

211798__x_at 

211799_x_at 

211813_x_at 

211816_x_at 

211820_x_at 

211821_x_at 

211858_x_at 

211864_s_at 

211868_x_at 

2H876_x_at 

211881_x_at; 

211883_x_at 

211893_jj:_at 

211896_s„at 

211900„x_at 

211902_s;_at 

211911_x_at 

211919_s_at 

211922_s_at 

21l924_s_at 

2X1941_,s_at 

211959_at 

211962_s_at 

211964_at 

211965„at 

211966_at 

211970_x_at 

211983_x_at 

211986__at 

211990^at 

211991_s_at 

211992 at 



na 
na 



AKB1C2 

HLA-DQBl 

HLA-DQBl 

CEACAM6 

PRDX2 

PTGDS 
PIAU 
CTAGl 
HIC 

UGT2B28 

HBB 

HBAl 

SCGF 

FNl 

FM02 

HNMT 

FCBBIA 

EVI2B 

PRG2 

HBAl 

PTGDS 

UBE2D1 

EPB41L3 



IGLJ3 

HLA-C 

DON 

FCAR 

GYPA 

GYPA 

GNAS 

FEB1L3 

PCDHGC3 
IGLJ3 

CBACAMl 

CDS 

DON 

CD6 

TRA@ 

HLA-B 

CXCR4 

CAT 

PLAUR 

PBP 

IGFBP5 

ZFP36L1 

COL4A2 

ZFP36L1 

COL4A2 

ACTGl 

ACTGl 

MGC5395 

HLA-DPAl 

HLA-DPAl 

PBKWmi 



Hs.383438 

Hs.64568 // 

Hs.377975 

Hs.377975 

Hs.377975 

Hs.449057 

Hs.448957 

Hs.201967 

Hs.409934 

Hs.409934 

Hs.436718 

Hs.432121 

— // 

Hs.446429 

Hs.77274 

Hs.167379 

Hs.132739 

Hs.137585 

Hs.l55376 

Hs.449630 

Hs. 105927 

Hs,418138 

Hs.361155 

Hs.42151 

Hs.S97 

Hs.6509 

Hs.99962 

Hs.449630 

Hs.446429 

Hs. 129683 

Hs.103839 

— // — 

— // — 

Hs.102950 

Hs,274485 

Hs.166316 

Hs.193122 

Hs.34287 

Hs.34287 

Hs.157307 

Hs.362731 

— // — 

Hs.283794 

Hs.102950 

Hs.434918 

Hs.436949 

Hs.156316 

Hs.436949 

Hs.74647 

Hs.77961 

Hs.421986 

Hs.395771 

Hs.179657 

Hs.433863 

Hs.380833 

Hs.85155 

Hs.407912 

Hs.85155 

Hs.407912 

Hs.14376 

Hs.14376 

Hs.378738 

Hs.914 

Hs.914 

Hs.43129 
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Table 1 (continued): 



211993_at 
211994_at 
5 211995„3L-at 
211996^^t 
212012_at 
212013_,at 
212014jx^at 
10 212046„2?L,at 
212055_at 
212056^at 
212057_at 
2l2062„at 
15 212067„s_at 
212069_s__at 
212070_at 
212077__at 
212086_SL,at 
20 212089_at 
212090_at 
2l2091_s_at 
212097„at 
212099_at 
25 212143_s_at 
212148_at 
212151„at 
212154„at 
212157_at 
30 212158_at 
212166„at 
212172„at 
212l73_at 
212l81_s_at 
35 212183__at 

212185_xi_at 
212187_3?L-at 
212188„at 
212190_at 
40 212192_at 

212203„x-at 
212221_x_at 
212223_at 
212224_at 
45 212225_at 

212236_x_at 
212242_at 
212254_s„at 
212263_at 
50 212265_at 

212273_3iL_at 
212285^^at 
21231X-at 
212312_at 
55 212314^at 
212330„at 
212334_at 
212340„at 
212341_at 
60 212355_at 
212358_at 
212363j!cat 
212372„at 
212377^_at 
65 212382_at 
212385„at 
212386_at 



PRKWNKl 
PRICWNKl 
ACTGl 
na 

D2S448 
D2S448 
CD44 
MAPK3 

DKFZP586M1523 

KIAA0182 

KIAA0182 

ATP9A 

CIB 

MGC10626 

GPR56 

CAI.D1 

LMNA 

LMNA 

GRINA 

COL6A1 

CAVl 

ABHB 

PBXl 
PBXl 
SDC2 
SDC2 
SDC2 
XP07 
AK2 

NXJDT4 

NUI)T4 

MT2A 

PTGBS 

LOC115207 

SERPINE2 

LOO115207 

IFITMS 

na 

na 

ALDHlAl 

SUIl 

KRT17 

TUBAl 

BPAGl 

QKI 

QKI 

GNAS 

AGRN 

KIAA0746 

BCL2L1 

KIAA0746 

TFDPl 

GNS 

MGC21416 

MGG21416 

KIAA0323 

CLIPR-59 

ACTGl 

MYHIO 

NOTCH2 

TCF4 

TCP4 

TGF4 



Hs.43129 
Hs.43129 
Hs. 14376 
Hs.406494 // --^ 

Hs.118893 // — 

Hs.118893 // — 

Hs.306278 

Hs.861 

Hs,22981 

Hb.222171 

Hs.222171 

Hs.406434// — 

Hs,376414// — 

Hs.389588 

Hs.6527 

Hs.443811 

Hs.436441 

Hs.436441 

Hs.339697 

Hs.415997 

Hs.74034 

Hs.408064 

Hs,450230 // — 

Hs.408222 

Hs.408222 

Hs.1501 

Hs.1501 

Hs.1501 

Hs,172685 

Hs.294008 

Hs.294008 

Hs.355399 

Hs.355399 

Hs.118786 

Hs.446429 

Hs.109438 

Hs.21858 

Hs.109438 

Hs. 374650 

Hs.303164 // - 

Hs.303154 // - 

Hs.76392 

Hs, 150580 

Hs.2785 

Ha.75318 

Hs.443518 

Hs.22248 

Hs.22248 

Hs.157307 

Hs.273330 // - 

Hs.49500//~- 

Hs.305890 

Hs.49500 // - 

Hs.79353 

Hs.334534 

Hs.82719 

Hs.82719 

Hs.7911 

Hs.7357 

Hs. 14376 

Hs.280311 // 

Hs.8121 

Hs.359289 

Hs.359289 

Hs.359289 
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Table 1 (coiitinued): 



212387_at 

212390_at 

212414_s^at 

212428_at 

212430_at 

212464_s_at 

212467^at 

212472_at 

212473_s_at 

212479_s_at 

212488_at 

212489_at 

212492„s_at 

212501_at 

212509_s_at 

212512_s_at 

212526_at 

212531_at 

212535_at 

212540_at 

212543_at 

212558_at 

212560_at 

212570_^at 

212586_at 

212589_at 

212592_at 

212599^at 

212602„at 

21261 l_at 

212614_at 

212624_s_at 

212636_at 

212645_x_at 

212646_at 

212647_at 

212657_s^at 

212659_s_at 

212670_at 

212671_s_at 

212680_x_at 

212681_at 

212686_at 

212692_8_at 

212699_at 

212713_at 

212719_at 

212724_at 

212732_at 

212741_at 

212750_at 

212758_s_at 

212761_at 

212762_s_at 

2l2764_at 

212768_s_at 

212769_at 

2l2771_at 

212776_s_,at 

212812_at 

212820_at 

212827„at 

212828_at 

212829_at 

212830_at 



TCF4 

PDE4DIP 

38961 

KIAA0368 

IlNPCl 

FNl 

KIAA0678 

MICAL2 

MICAL2 

FIiJl3910 

COL5A1 

COL5A1 

KIAA0876 

GEBPB 

CARMl 

SPG20 

LCN2 

MEF2A 

CDC34 

AIMl 

GDAPILI 

SORLl 

KIAA0830 

CAST 

B3E^2 

IGJ 

AUTS2 

WDFY3 

MPEGl 

MRF2 

CHNl 

QKT 

BHE 

RAFTLIN 

ERAS 

ILIRN 

ILIRN 

ELN 

HLA-DQAl 

PPP1R14B 

EPB41L3 

KIAA1167 

LRBA 

SCAMPS 

MPAP4 

PLEKHEl 

ARHE 

MEG3 

MAOA 

PPP1R16B 

TCP8 

TGF7L2 

TCF7L2 

TCF8 

GW112 

TLE3 

LOC221061 

KIAA0657 

na 

RCS 

IGHM 

SYNJ2 

EGFL5 



Hs.359289 

Hs.265848 

Hs.90998 

Hs.445255 

Hs.236361 

Hs.418138 

Hs. 12707 // — 

Hs.309674 

Hs.309674 

Hs.75277 

Hs.433695 

Hs,433695 

Hs.301011// — 

Hs.99029 

Hs.356623//est 

Hs,371416 // — - 

Hs.205088 

Hs.204238 

Hs.415033 

Hs.423615 

Hs.422650 // 

Hs.20977 

Hs.438169 

Hs. 1671 15 

Hs.440961 

Hs.206097 

Hs.381568 

Hs.296720 

Hs,105340 

Hs.62264//— • 

Hs. 12702// — 

Hs.380138 

Hs.22248 

Hs.80426 

Hs.436432 // — 

Hs.9651 

Hs.81134 

Hs.81184 

Hs,252418 

Hs.387679 

Hs.120197 

Hs.l0d839 

Hs.21894// — 

Hs.209846 

Hs.7934 

Hs.296049 

HS.S8176// — 

Hs.6838 

Hs.418271 

Hs.183109 

Hs.46719 

Hs.232068 

Hs.214039 

Hs.214039 

Hs.232068 

HS.273S21 

Hs.287362 

Hs.66762// — 

Hs.6654//— 

Hs.288232//-- 

Hs.200828 

Hs. 153261 

Hs.434494 

Hs.57079// — 

Hs.6599// — 
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Table 1 (continued): 



212831_at 
212842^__at 
5 212843„at 

212859j!cat 
212865„s_at 
212873_at 
212884jsL,at 
10 212895^„at 
212906_at 
212907_at 
212912_at 
212915_at 
15 212930_at 

212937^s__at 
212942_s_at 
212956_at 
212958_3c_at 
20 212973_at 
212977_at 
212987_at 
2i2988_3i_at 
212989_at 
25 212993_at 

212998„x_at 
212999„x„at 
213002_at 
213005_s_at 
30 213006_at 
213015_at 
213035_at 
213036_x;_at 
213038_at 
35 213060_s_at 
213061„s_.at 
2i3075_at 
213089„at 
213094_at 
40 213095_x_at 
213096_afc 
213110_s„at 
213122_at 
213125„at 
45 213135_at 
218146_at 
213147^at 
213150_^at 
213182_jxi_at 
50 213193_3E^at 
213194_at 
213201_^„at 
2i3212_x_at 
2132l4_x„at 
55 213217_at 
213236_at 
213241_at 
213258_at 
213260_at 
60 213274„s„at 
213275_K-at 
213288_at 
213309_at 
213317^at 
65 213338_at 
213348_at 
213350 at 



EGFL5 

NCAMl 
MTIE 
COL14A1 
na 

APOC4 • 

ABB. 

na 

SLC30A1 

RPS6KA2 

SB]V[ACAP3 

ATP2B1 

COL6A1 

KIAA1199 

KIAA0882 

PAM 

RPIA 

RDCl 

FBX09 

ACTGl 

MOB 

na 

HLA-DQB2 

HLA-DQBl 

MARCKS 

KANK 

KIAA0146 

na 

KIAA0379 

ATP2A3 

FU90005 

CHI3L2 

LOC123803 

LOC169611 

na 

GPR126 
AIFi 

HUCEPll 
COL4A5 
KIAA1750 
DKPZP586L151 

TIAMl 

KIAA0346 

HOXAIO 

HOXAIO 

CDKNIC 

TRB@ 

ROBOl 

TNNTl 

ACTGl 

ADCY2 

SASHl 

PLXNGl 

TFPI 

FOXCl 

OTSB 

CTSB 

LOC129642 

PLCL2 

na 

RISl 

CDKNIC 

RPSll 



Hs.5599 // 

Hs.452310 // est 

Hs.78792 

Hs.418241 

Hs.403836 

Hs. 165728 // — 

Hs, 110675 

Hs,434004 

Hs.347534// — 

Hs.55610 

Hs.301664 

Hs.177635 

Hs.20952 

Hs.415997 

Hs.212584 

Hs.411317// — 

Hs.352733 

Hs.79886 

Hs.231853 

Hs.388387 

Hs.14376 

Hs.153716 

Hs.349356 II — 

Hs.375115 

Hs.409934 

Hs.318603 

Hs.77546 

Hs.381068 

Hs.171553// — 

HS.27S104// — 

Hs.5541 

Hs.128366 

H3.154138 

Hs.351573 

Hs.357004 

Hs.166361// — 

Hs,419170 

Hs.76364 

Hs.6360 

Hs.169825 

Hs. 173094 

Hs.43658 

Hs.115176 

Hs. 103915 // — 

Hs. 110637 

Hs. 110637 

Hs. 106070 

Hs.419777 

Hs.301198 

Hs.73980 

Hs.459128 // est 

Hs. 14376 

Hs,414591 

Hs. 166311 

Hs.286229 

Hs.102301 

Hs.348883 

Hs.135226 

Hs.135226 

Hs.90797 

Hs.54886 

Hs,21103 

Hs-35861 

Hs,106070 

Hs.433529 
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Table 1 (continued): 

213361_at 

213362„at 

213376_s_at 

213394_at 

213395_at 

213413_at 

213415 at 

213418_at 

213428_s„at 

213435_at 

213437_at 

213439^at 

213446 s_at 

213451_js:_at 

213478_at 

213479_at 

213482_at 

213484_at 

213488_at 

213492_at 

213502_x_at 

213503__x_at 

213506_at 

213515_s:_at 

213521__at 

213524_s_at 

213637_at 

213539_at 

213541_s__at 

213545^at 

213549„at 

213553_s:_at 

213566_at 

213572_s_at 

213605__s„at 

213608_s_at 

213618_at 

213624_at 

213629_x_at 

213666_at 

213668_s„at 

213674__x_at 

213716_s,at 

213737_x_at 

213757„at 

213791_at 

213797_at 

213808_at 

213S17_at 

213823_at 

213825_at 

213830_at 

213831_at 

213841_at 

213842_.x_at 

213843_x_at 

213844^afc 

213848_at 

213857„s_at 

213888_s_^at 

21S891_s__at 

213894_at 

213906_at 

213908_at 

213916_at 



PCTArRE2BP 

PTPRD 

CG018 

MAPKBPl 

MLCl 

SBLF 

CLIC2 

HSPA6 

COL6A1 

SA'rB2 

RIPX 

IQGAPl 

TNXB 

KIAA1026 

NPTX2 

DOCKS 

na 

FLJ00133 

COL2A1 

LOC91316 

ANXA2 

F2iELl 

HBG2 

PTPN18 

G0S2 

HLA-DPAl 

CD3D 

ERG 

SNX3 

SLC18A2 

Apoei 

RNASE6 . 
SEEPINBl 

na 

TFIPll 

CENTDl 

ASM3A 

MTIF 

38961 

SOX4 

SEGTMl 

EIF5A 

PENK 

cig5 

na 

na 

HOXAll 

OUG2 

TRD@ 

HLA-DQAl 

na 

WBSCR20C 

SLC6A8 

HOXA5 

DUSP7 

CD47 

DJ434014.3 
TCF4 

LOC221981 
MYBLl 

LOC339005 

nk:g7 



Hs.416543 

Hs,323079 

Hs.277888 

Hs,376657// — 

Hs.74518 

Hs.54961 

Hs.54570 

Hs.3268 

Hs.415997 

Hs.412327 // — 

Hs.7972 

Hs.500197//est 

Hs.1742 

Hs.411644 

Hs.368823 

Hs.3281 

Hs.7022 

Hs.66187//-. 

Hs.7949 

Hs.408182 

Hs.435211//-~ 

Hs.437110 

Hs.154299 

Hs.302145 

Hs.210913 

Hs.432132 

Hs.914 

Hs.95327 

Hs.45514 

Hs.12102 

Hs.50458 

Hs.268571 

Hs.23262 

Hs.381167 

Hs. 166361// — 

Hs.20225 

Hs.427719 

Hs.277962 

Hs.438737 

Hs.90998 

Hs.357901 

Hs.439852" 

Hs.95655 

Hs.50787//est 

Hs.310621 

Hs.339831 

Hs. 17518 

Hs. 12514 // — 

Hs. 170066// — 

Hs.249171 

Hs.176977 

Hs.2014 

Hs.387679 

Hs.301281 // — 

Hs.436034 

Hs.388375 

Hs.37034 

Hs.3843 

Hs.446414 

Hs. 147434 

Hs.359289 

Hs.23799 // — 

Hs,300592// — 

Hs.2 12670// — 

Hs.10306 
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Table 1 (continued): 



213931_at 
213943_at 
5 213958„at 
213960_at 
213975„s_at 
213988_.s_at 
213994„B_at 
10 214016^s^at 
214020_x_at 
214022^„at 
214032_at 
.214039_s_at 
15 214040_s_at 
214041^at 
214043„at 
214049_x_at 
214054_at 
20 214058_at 
214059_at 
214061_.at 
2l4063_s_at 
214084_x_at 
25 214085^x_at 
214093_s_at 
214100„x_at 

21412 l„x_at 

21413 l^at 
30 214146_s^at 

214153_at 
214183_s_at 
214203_s„at 
214211„at 
35 214218_s_at 
214228„x_at 
214230_at 
214235_at 
214255_at 
40 214273_x„at 
214290_s_at 
214295_at 
214297_at 
214321_at 
45 214329jit_at 
214349_at 
214366_s_at 
214370^at 
214407_XL-at 
50 2l4414_x_at 
214421_x_at 
214428_x-at 
214433„s_at 
214446„at 
55 214450_at 

214453„s„at 
214455_at 
214459_3j;_at 
214464_at 
60 214467_at 
214469„at 
214470_at 
214472_at 
21448l„at 
65 2l4500_at 
214505_s_at 
214511j^at 



TWISTl 

CD6 

na 

LYZ 

SAT 

SPONl 

SFPQ 

ITGB5 

IFITMl 

ZAP70 

LAPTM4B 

GSN 

RPL37A 

PTPRD 

CD7 

DOK2 

MYCLl 

IFI44 

MGC21654 

TF 

na 

HRB2 

FUBPl 

WBSCR20C 

ENIGMA 

CYornSB 

PPBP 

BLOVL5 

TKTLl 

PRODH 

FTHl 

LOC139202 

TNFRSF4 

CBC42 

CYP3A6 

ATPlOA 

C16orf35 

HIST2H2AA 

]mA0485 

0SPG4 

NOV 

TNFSFIO 

ALOX5 

S100A8 

GYPB 

HBAl 

CYP2C9 

04A 

SELENBPl 
ELL2 
CTSW 
IFI44 

HIST1H2BG 

HLA-C 

CDC42BPA 

GPR65 
mSTlH2AE 

KLRBl 

HIST1H3D 

HIST1H2AM 

H2AFy 

FHLil 

FCGBIA 



Hs.502810 // est 

Hs.66744 

Hs.436949 

Hb.185701// — 

Hs.234734 

Hs.28491 

Hs.5378 

Hs,180610 

Hs.149846 

Hs.458414 

Hs.234569 

Hs,296398 

Hs.446537 

Hs.433701 

Hs.323079 

Hs.36972 

Hs,71215 

Hs.437922 

Hs.82316 

Hs.95631 

Hs.433923 

Hs.448231// — 

Hs.269857 

Hb.118962 

Hs.486034 

Hs.436339 

Hs.145010 

Hs.2164 

H^.343667 

Ha.l02866 

Hs.343874 

Hs.418650 

Hs.83623 // — 

Hs. 129780 

Hs.355832 

Hs.150276 

Hs.125595 

Hs.19699 

Hs.417332 

Hs,89121 // — 

Hs.436301 

Hs.235935 

Hs,387871 

Hs»464403//est 

Hs.89499 

Hs.416073 

Hs.438658 

Ha,449630 

Hs,418127 

Hs.150833 

Hs,334841 

Hs.192221 

Hs.416848 

Hs.82316 

Hs.356901 

Hs.274485 

Hs. 18586 

Hs.131924 

Hs. 121017 

Hsa69824 

Hs.239458 

Hs.134999 

Hs.75258 

Hs.421383 

Hs.77424 
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Table 1 (continued): 



214522_x_at 

214523jat 

214530_x_at 

214535_s„at 

214539_at 

214548_x-at 

214551_s_afc 

214564_,s_at 

214674_js^at 

214575_s_at 

214581_xL.at 

214590_s_at 

214614_at 

214617_at 

214620_x_at 

214627_at 

2a4637_at 

214651_s_at 

214657_s_at 

214667_s_afc 

214669_x_at 

214677_x_at 

214682_at 

214696_at 

214721_x_afc 

214722_at 

214743_,at 

214761_at 

214768_^_at 

214770_at 

214777_afc 

214789_x„at 

214790„at 

214805_at 

214836_x_at 

214867_at 

214870_x_at 

214875_s;^at 

214903_at 

214909_s_at 

214916__x_at 

214920__at 

214950_at 

214953_s_at 

214973_x_.at 

2l4983_at 

214989_x_at 

216012_at 

215016 _jx„at 

21S032_at 

215034_s_at 

2l6037_s__at 

215047_at 

216049_x„at 

215051_x_at 

215054_at 

215071_s„at 

215076_s_at 

215078_at 

215089_s_at 

215111__s_at 

216116_s„at 

215118_s_at 

215121_x_at 

2l5123_at 



HIST1H3D 

CEBPE 

EPB41 

ADAMTS2 

SERPINBIO 

GNAS 

CD7 

PCDHGC3 

LSTl 

AZUl 

TNFRSF21 

tJBE2Dl 

HLXB9 

PKFl 

PAM 

EPX 

OSM 

HOXA9 

TneRNA 

TP63I11 

na 

IGLJ3 

PiCDl 

MGC14376 

CDC42EP4 

51iJ21272 

CUTLl 

OAZ 

na 

MSRl 
na 

SRP46 
SUSPl 
EIP4A1 
na 

NDST2 

APLP2 
na 

DDAH2 

LOG221981 
APP 

na 

PEPP2 

ZNF451 

BPAGl 

TM4SF1 

BCL2L1 

BIA2 

CD163 

AIFl 

EPOR 

COL3A1 

SOD2 

RBMIO 

TSC22 

DNMl 

MGC27165 



Hs.239458 

Hs.426867 

Hs.37427 

Hs.120330 

Hs. 158339 

Hs. 157307 

Hs.36972 

Hs.283794 

Hb.410065 

Hs.72885 

Hs. 159651 

Hsa29683 

Hs.37035 

Hs.2200 

Hs.352733 

Hs.46295 

Hs.248156 

Hs.127428 

Hs.433324// — 

Hs.433813 // — 

Hs.377975 

Hs.449601 

Hs.75813 

Hs.417157 

Hs.3903 

Hs.218329 

Hs.438974 

Hs.158593 

Hs.377976 

Hs.436887 

Hs.377976 

Hs.155160 

Hs.436628 

Hs. 129673 

Hs,377975 

Hs.225129 

Hs.279518 

Hs.25422//— 

Hs.247362 

Hs.448967 

Hs.23799// — 

Hs.459588 // est 

Hs.177486 

Hs.448982 // 

Hs.433656 // ^ 

Hs.242537 

Hs.188662 

Hs.443518 

Hs.300934//-~ 

Hs.351316 

Hs.305890 

H8.323d58 

Hs.74076 

Hs.76364 

Hs.127826 

Hs.28777// — 

Hs,443625 

Hs.384944 

Hs.348276 

Hs, 114360 

HS.4361S2 

Hs.366 

Hs.356861 

HS.37S005// — 
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Table 1 (continued): 

215137„at 

215143_at 

215146_s_at 

215150_at 

215163„at 

215176^^at 

215177^_at 

215193_x„at 

215200 j8L.at 

215204^at 

215214_at 

216222^at 

215223„s_afc 

215224„at 

215242„at 

215248_at 

215284_at 

215288„at 

215306_at 

215311_at 

215320„at 

215338_s_at 

215342_s_at 

215375„3;_at 

215379_x_at 

215382„x„at 

215388_s^at 

215401„at 

2154ll„s_at 

2l5415_s„at 

215438_x_at 

215446_s_at 

215447_at 

215449_at 

215485_s_at 

215489_x_at 

215498_s_at 

215499_at 

215501„s_at 

215504„x„at 

215537_x_at 

215571_at 

215592_at 

215594_at 

215599_at 

215602_.at 

215621„s_at 

215623_x_at 

216630_at 

215640„at 

215646_s_at 

216663_at 

215666_at 

215684_s_at 

215692„s_at 

215716_s_at 

215733_3eat 

215761^at 

215771_x„at 

215775_at 

215777_at 

215779_s_at 

2l5783_s_at 

2l5784_at 

215806_x_at 



FLJ36166 
KIAA1043 
DKFZp451J1719 



ITGA6 

HLA~DRB1 

na 



MACFl 

SOD2 

RPL23 

PIGC 

GRBIO 

TBPC2 



na 

DKFZP434M131 

NKTR 

KIAA0471 

IGLJ3 

TPSB2 

HFLl 

C6orf4 

CHSl 

GSPTl 

TFFI 
na 

ICAMl 

HOMERS 

MAP2K3 

MAP2K3 

DUSPIO 

DDAH2 



na 

SMA3 
PGD2 

SMC4Iil 

KIAA1055 

CSPG2 

MBNLl 

HLA-DRB4 

FLJ21588 

CllorfS 

ATP2B1 

CTAG2 

RC3 

RET 

THBSl 

IGIiV® 

HrSTlH2BG 

ALPL 
CDIE 
TRGC2 



Hs,467531//est 
Hs.351178 // — 
Hs.387856 
Hs.391944 // — 
Hs.203349 // — 
Hs.503443 // — 
Hs.212296 
Hs.411726 
Hs.456817 // — 
Hs.288575 // — 
Hs.449579 // — 
Hs.372463 
Hs.384944 
Hs.406300 
Hs.386487 
Hs.81875 
Hs.12432 // — 
Hs,131910// — 
Hs.161283// — 
Hs.185701 // — 
Hs.189296 // 
Hs.369815 
Hs.242271 
Hs.438377 // — 
Hs.449601 
Hs.405479 
H8.296941 
Hs.507633 // — 
Hs.437508 
Hs.130188 
Hs.2707 
— // — 
Hs.102301 
Hs.357392// — 
Hs*168383 
Hs.4i0683 
Hs,180533 
Hs.180533 
Hs.177534 
Hs.337534//- 
Hs.247362 
Hs.287415 // - 
Hs.464205 // - 
Hs.296832 // - 
Hs.440958 
Hs.376059 
Hs.448957 
Hs.50758 
Hs.475611 // ■ 
Hs.438702 
Hs.434488 
Hs.28678 
Hs.449633 
H8.436407 
Hs.432000 
Hs.20952 
Hs.87225 
Hs.200828 
Hs.350321 
Hs. 164226 
Hs.381262 
Hs.352109 
Hs.250769 
Hs.249217 
Hs.385086 
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Table 1 (continued): 



215807_s_at 
216811_at 
5 215812„»_at 
215819_s_at 
215836_s„at 
215838_at 
215851_at 
10 215853_at 
215874uat 
215891_s_at 
215913_s_at 
215925_s_at 
15 215933,s_at 
215946_XLat 
215949_x_at 
215967_s_at 
215990_s_at 
20 216012_at 
216015_5_at 
216016„at 
216022_at 
216025_x_at 
25 216033_s_at 
216036_x_at 
2l6041_x„at 
216052_x_at 
216054_x_at 
30 216056_at 
216063„at 
216080_s_at 
2l6109_at 
216129_at 
35 216147_at 
216180_s_at 
216191_s_at 
216197_at 
216207_x_at 
40 2l6218_.s_at 
216236_s„at 
216243_s_at 
216248„s^at 
216268_s_at 
45 216286„at 

216317_x_at 
216320_x_at 
216331_at 
216333_x_at 
50 216336_x_at 
216356_x_at 
216370_s_at 
216379__x_at 
216380_x_.at 
55 216401_x_at 
216417__x_at 
216442_x_at 
216449_x_at 
216474_x__at 
60 2i6491_x^at 
216510_x_at 
216511_s_at 
216522_at 
2i6526^_at 
65 216541_x_at 
216567_,x_at 
216560_x_at 



PLXNBl 



RHCE 

PCDHGC3 

LIR9 

EVIl 



GM2A 
CED-6 
GD72 

LOC91316 

LY9 
BCL6 

CIASl 
CIASl 

CYP2C9 

FYNT 

KIAA1037 

GRN 

ARTN 

MYL4 

CD44 

PADS3 

KIAA1026 

ATP9A 

3YNJ2 
TKD@ 

IGKVlD-13 
PLCL2 

SLC2AZ4 
ILIRN 
NR4A2 
JAGl 

RHCE 
MSTl 
ITGA7 
TNXB 

BAIAP3 



HOXB9 
na 

TRAl 
TPSB2 



HLA-C 



Hs.278311 

Hs.275706 // — 

Hs.499113 // est 

Hs.278994 

Hs.283794 

Hs.406708 

Hs.436019 

Hs.287427// — 

Hs.287730// — 

H8.387166 

Hsa07056 

Hsai6481 

Hs. 118651 

Hs.435211//-~ 

Hs.408857 

Hs.155024 

Hs.159901// — 

Hs. 159483 

Hs. 159483 

Hs. 16074 Z/-^- 

Hs.418127 

Hs.390567 

Hs. 172825 

Hs. 180577 

Hs. 194689 

Hs.356717 

Hs.306278 

Hs.470084//est 

33S.21765 

Hi3,486249// — 

Hs.406434//-- 

Hs.306504//— 

Hs.434494 

Hs.2014 

Hs.434491//~- 

Hs.390427 

Hs.54886 

Hs.401274 

Hs.81134 

Hs.82120 

Hs.409202 

Hs.306324// — 

Hs.278994 

Hs.349110 

Hs.74369 

Hs.411644 

— // — 

Hs.458427 

Hs.102866 

— // — 

».-;/-^ 

// 

Hs.321142 

Hs.287820// — 

Hs.192374 

Hs.405479 
— // 

— // — 

Hs.274485 
— 

— // — 
— // — 
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Table 1 (continued): 

216565_sL,at 
216576j!iL-at 
5 216598_s_at 
216602_s„at 
216614_at 
216620„B_at 
216667„at 
10 216693^x„at 
216705_s_at 
216733js_at 
216766„at 
216813„at 
15 216832_at 

216833_2e.at 
216834_at 
216841„9_at 
216858_x_at 
20 216860_s_.at 
216894_x_at 
216913_s_at 
216920_s__at 
216925„s__at 
25 216950_s„at 
216956_s_at 
216984_SL-at 
217022_s_at 
217023_x_at 
30 217025_s_at 
217028_at 
217118„s_at 
217143_s_at 
217a47_s„at 
35 217148_x_at 
2l7157„sL.at 
217l65_x_at 
217i79_x_at 
217192„s__at 
40 217227_SL_at 
217232_x_at 
217234_s_at 
217236_K-at 
217258_x_at 
45 217274_x_at 
217276_x_at 
217281^2iL.at 
217284„x_at 
217286„s„at 
50 217354^s^at 
217378_3iL_at 
217388_js^at 
217404_s„at 
217414_.3cat 
55 217418_X-at 
217419_3t.at 
217422_s„at 
217478„s_at 
217480_x^at 

60 217502_at 

217507_at 

217520_sL.at 

217521_at 

217523_at 
65 217526_at 

217552jJL.at 

217572_at 



na 

CCL2 
FARSL 

AKHGEFIO 

HDGFRP3 

ADA 

GATM 



CBFA2T1 
GYPE 
RGSl 
SOD2 

GDFll 

CDKNIC 

KIAA0690 

TRGC2 

TALI 

FCGRIA 

ITGA2B 

MGC27165 

DBNl 

CSCCR4 

KIAA0930 

TRD@ 

TRIM 



MTIF 
PRDId 

VIL2 



dJ222E13.1 

dJ222B13.1 
NDRG3 



KYNU 
GOL2A1 

MS4A1 
AGRN 
GD22 
HLA-D]VtA 

IFIT2 

SLCllAl 

na 

CD44 
CRl 



Hs.377975 

Hs.303649 

Hs.23111 
// 

Hs.436196 

— // — 
Hs.127842 
Hs.407135 
Hs.75335 

— // — 

— 

Hs.90858 
HS.3955S5 
Hs.75256 
Hs.384944 

— // — 

Hs.432439 

Hs.106070 

Hs.434251 

Hs.386086 

Hs.73828 

Hs.77424 

Hs.411812 

Hs.449592// — 

Hs.366 

— // — 

Hs.89434 

Hs.421986 

Hs.13255 

Hs.2014 

Hsa38701 

Hs.449592 // — 

Hs.449620// — 

Hs.438737 

Hs.440830 

Hs.381140 

Hs.449598// — 

^- // — 

Hs.403997 

Hs-449593//— 

Hs.449599// — 

— // — 

Hs.301947 

Hs.448987 // — 

Hs.301947 

Hs.437338 

Hs.444471 
Hs.408182 
// 

Hs.438040 
Hs.273330 // — 
Hs.262150 
Hs.351279 
// 

Hs. 169274 
Hb.135163 
Hs.374397 // — 
Hs.190783 
Hs.306278 
Hs.502482 // est 
Hs.334019 
// 
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Table 1 (continued): 



217591_at 

217593__at 

217610_at 

217649_at 

217653^x_at 

2l7655_at 

217671„at 

217673_x_at 

217678^at 

217712_at 

217715_x_afc 

217728_at 

217729_s_at 

217735 s^at 

217736_s_at 

217738_at 

217739_s_at 

217748_at 

217762_s_at 

217757_at 

217762_s_at 

217763_s_at 

217764^„at 

2l7771^at 

217790_x_at 

217800_s^at 

2l7817__at 

217818_s_at 

217838_s_at 

217848_s_at 

2l7867_x_at 

217868^_at 

217901_at 

217911_s„at 

217941„s_at 

217963_s_at 

217966_s_at 

217967_s_at 

217977_at 

217979_at 

217983__s_at 

2l7985_s^afc 

2l7986_s_at 

2l7988_at 

217995_at 

2l7996_at 

217997_at 

217999_s_at 

218000„s_at 

218012_at 

218034_at 

218035_s_at 

218039_at 

21805l_s_at 

2l8Q66_at 

218084_x„at 

218086_at 

218091_at 

218094_s_at 

21811S_at 

2l8116_at 

218I36_s_^afc 

2l8141_at 

218145_at 

218205_s^at 



SKIL 
ZNF216 



GJNAS 



S100A6 

AJES 

HRI 

HRI 

PBEF 

PBEF 

ABIPORl 

CN2 

A2M 

RAB31 

RAB31 

RAB31 

GOLPH2 

UBE2H 

NDFIPl 

ARPC4 

ABPG4 

EVI. 

PP 

BACE2 

DREVl 

DSG2 

BAGS 

EEBB2IP 

NGFRAPl 

Clor£24 

Clorf24 

SEPXl 

TM4SF13 

RNASE6PL 

BAZIA 

BAZIA 

HBIIO 

SQHDL 

PHLDAl 

PHLDAl 

PHLDAl 

PHLDAl 

SE20-4 

TTCll 

PLJ20273 

ANKT 

FLJ12442 

SLC12A7 

FXYB5 

NPDGl 

HRB 

C20orf35 

TMEM2 

LOG51769 

MSCP 

E2-230K 

C20orf97 

MKNK2 



Hs.272108 
Hs.15827 
Hs.506223 // est 
H3.406096 
Hs.499531//esfc 
Hs.407053 // — 
Hs,279706//est 
Ha.l67307 
Hs.499751 // est 
Hs.369545 // est 
Hs.417310//est 
Ha.276243 
Hs.446610 
Hs.434986 
Hs.434986 
Hb.293464 
Hs.293464 
Hs.5298 
Hs.149185 
Hs.74561 
Hs.223025 
Hs,223025 
Hs.223025 
Hs.352662 
Hs.372758 
Hs,97S8 
Hs.323342 
Hs.323342 
Hs.241471 
Hs,380830 
Hs.436490 
• Hs.279583 
Hs.412597 
Hs-16259 
Hs.8117 
HS.4485S8 
Hs.48778 
Hs.48778 
Hs,279623 
Hs.364544 
Hs.388130 
Hs,486488 
Hs.436488 
Hs.107003 
Hs.436468 
Hs.82101 
Hs.82101 
Hs.82101 
Hs.82101 
Hs.136164 
Hs.42396d 
B^.95549 
Hs.279905 
Hs.84753 
Hs.172613 
Hs.333418 
Hs.105647 
Hs.371589 
Hs.256086 
Hs.160417 
Hs.278429 
Hs.283716 
Hs.16130 
Hs.344378 
Hs.76056 
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Table 1 (continued): 

218211_s_at . 
218217_at 
5 218224„at 
218233Lat 
218232_at 
218237^„at 
218243_at 
10 218273_s_at 
218280_;3C.at 
218284_at 
218298_^_at 
218319„at 
15 218332_at 
218345_at 
218346_s_at 
218352_at 
218376_8_at 
20 218394_at 
218400_at 
218404_at 
218417_s„at 
218418_s_at 
25 218454„at 
218456_at 
218468_s„at 
218469„at 
218487„at 
30 218523_at 

218532_s_at 
218559_s_at 
218589_afc 
218596_at 
35 218608_at 
218614„at 
2l8618_s_at 
218625_at 
218644_at 
40 218660_at 

218676_s_at 
218686_s_at 
218710_at 
218711_s_at 
45 218718_at 

218723_.s__at 
218729_at 
218742_at 
218781„at 
50 218786^at 

218788_s_at 
218793_s_at 
218803„at 
218805_at 
55 21S810„at 
218824u.at 
218825_at 
218828_at 
21883 l_s_at 
60 218847_at 
218853_s^at 
218854-at 
218856_at 
218858_at 
65 218864_at 
218865_at 
218872_at 



MLPH 

RISC 

PNMAl 

NAGK 

CIQA 

SLC38A1 

RUFYl 

PPM2C 

HIST2H2AA 

DKFZP586N0721 

FLJ20950 

PELIl 

BEXl 

HCA112 

PA26 

RCBTBl 

NIGAL 

FLJ22386 

OAS3 

SNXIO 
FLJ20489 

KIAA1518 

FLJ22662 

ClQDCl 

CKTSFIBI 

CK.TSF1B1 

ALAD 

LHPP 

FLJ20152 

MAFB 

P2BY5 

FLJ10743 

HSA9947 

FLJ2069a 

FAD104 

NRNl 

PLEK2 

DYSF 

PCTP 

RHBDFl 

FLJ20272 

SDPB 

PDGFC 

RG032 

LXN 

HPRN 
SMCeiil 

SMYD3 

SGMLl 

GHFR 

IAN4L1 

FLJ2S231 

FLJ10781 

BGPL7 

PLSCR3 

FCGRT 

IMP-2 

DJ473B4 

SART2 

TNFRSF21 

FLJ12428 

TNS 

FLJ22390 
TSC 



Hs.297405 

Hs.431107 

Hs.194709 

Hs.7036 

Hs.9641 

Hs.132246 

HS.S06769 

Hs.22265 

Hs.417332 

Hs.99843 

Hs.285673 

Hs.7886 

Hs.334370 

Hs.12126 

Hs.14125 

Hs.58452 

Hs.33476 

Hs.22795 

Hs.56009 

Hb,418132 

Hs.438867 

Hs.284208 

Hs.178470 

Hs.234365 

Hs.40098 

Hs.40098 

Hs.1227 

Hs.20950 

Hs.82273 

Hs.169487 

Hs.123464 

Hs.3376 

Hs. 128866 

H8,236844 

Hs.299883 

Hs.103291 

Hs.170473 

Hs.408679 

Hs.285218 

Hs.57988 

Hs.26090 

Hs.26530 

Hs.43080 

Hs.76640 

Hs.l2449i 

Hb.22158 

Hs.424559 

Hs.374350 

Hs.8109 

Hs-109655 

H8.23794 

Hs.412331 

H3.288300 

Hb.8395 

Hs.91481 

Hs.433154 

Hs.111903 

Hs.30299 

Hs.57549 

Hs.388014 

Hs.159651 

Hs.87729 

Hs.439442 

Hs.195345 

Hs.345908 



Table 1 (continued): 

218876_at 

218880_at 

218881^_at 

218899_s_at 

218902_at 

218927_.s„at 

2189S5_at 

218952_at 

218963„s_at 

218964_at 

218974_at 

218978_B_at 

218986_s„at 

218988_at 

219019__at 

219032_;x_at 

219033_at 

219036__at 

219049_at 

219054„at 

219059_s„at 

219090_at 

219093^at 

219123_at 

219183_s„at 

219191_s_at 

219218_at 

219228_at 

219243_at 

219247_s_at 

219255_x_at 

219256_s_at 

219259_at 

219277_s„at 

219288_at 

219295_s_at 

2i9304_s„at 

21930B„s_at 

219316_s_at 

219332_at 

219339_s_at 

21935S_s^at 

219359_at 

219360_js at 

219371_s_at 

219373_at 

219383_at 

219396_s„at 

219403_s_at 

219414„at 

219434_at 

219443_at 

219457_s„at 

219463_at 

219471_at 

219478_at 

219480_at 

219489_s„at 

219497_s_at 

219505_at 

219506_at 

219511__s_at 

219519_s_,at 

219520_s__at 

219528_s„at 



CGI-.38 

FOSL2 

FLJ23306 

BAALC 

NOTCHl 

CHST12 

EHD3 

PCSKIN 

KRT23 

DRIL2 

FLJ10159 

MSCP 

FLJ20035 

SLC35E3 

liBDD 

OPN3 

FLJ21308 

BITE 

OhGn 

FLJ14054 

XLKDl 

SLC24A3 

PLJ20701 

ZNF232 

PSCD4 

BIN2 

FLJ23058 

2aNrF463 

HIMAP4 

ZDHHCX4 

IL17RB 

FLJ20356 

FLJ12287 

PLJ10851 

HT021 

PCOL0E2 

SCDGF-B 

AK5 

Cl4orf58 

FLJ23471 

Eu-HMTasel 

CEN-TA2 

FLJ22635 

TRPM4 

KLF2 

DPM3 

FLJ14213 

NEILl 

HPSE 

CLSTN2 

TREMl 

C20orfl3 

RIN3 

C20orfl03 

Cl3orfl8 

WFDCl 

SNAIl 

RHBDL2 

BCLllA 

CECRl 

PLJ23221 

SNCAIP 

SN 

KIAA1280 
BCLllB 



Hs.412685 

Hs.301612 

Hs.5890 

Hs.169395 

Hs.311559 

Hs.25204 

Hs.368808 

Hs.429437 

Hs.9029 

Hsa0431 

H8.346203 

Hs.283716 

Hs. 109309 

Hs.446043 

Hs.438986 

Hs. 170129 

Hs.310185 

Hs.127217 

Hs.341073 

Hs, 13528 

Hs.17917 

Hs.439909 

Hs.424598 

H8.279914 

Hb.7189 

Hs.14770 

Hs.415799 

Hs.147644 

Hs.30822 

Hs.292541 

Hs.5470 

H5.61053 

HS.408S46 

Hs. 17860 

Hs,47166 

Hs.d944 

Hs.ll28d5 

Hs.18268 

Hs.267566 

Hs.376617 

3EI8.416692 

Hs.416471 

HS.S53181 

Hs.31608 

Hs,107740 

Hs.110477 

Hs. 183506 

Hs, 197423 

Hs.44227 

Hs.12079 

Hs.283022 

Hb.88367 

HS.41S374 

Hs.22920 

Hs.413071 

Hs.36688 

Hs.48029 

Hs.133999 

Hs.314623 

Hs. 170310 

Hs.91283 

Hs.24948 

Hs.31869 

Hs.12913 

Hs.67987 



95 



Table 1 (continued): 

219534^„at 
219541_at 
5 219546^at 
219559„at 
219563„at 
219569_s„at 
219593_at 
10 219602_^„at 
219607_s_at 
219622_at 
219628_at 
219629„at 
15 219630„at 
219654_at 
219666_at 
219667„s„at 
219669„at 
20 219672_at 
219681_s„at 
219686_at 
219695_at 
219714„s_at 
25 219737„s_at 
219738_s_at 
219740_at 
219747_at 
219753_at 
30 219759_at 
219777_at 
219788_at 
219789_at 
219790_s_at 
35 219799_s„at 
219806_s_at 
219812_at 
219814_at 
219837_s_at 
40 219859__at 
219870_at 
219871„at 
219872_at 
219884_at 
45 219890„at 
219892„at 
219895_at 
219905_at 
219918_s_at 
50 219919_s_at 
219922_s_at 
219932_at 
219947_at 
219952_s_at 
55 219978_slat 
219992_at 
220001_at 
220005_at 
220006__at 
60 220010„at 
220014_at 
220017_x_at 
220037^„at 
220051_at 
65 220057^at 
220069_at 
220066„at 



CDKNIC 

FLJ20406 

BMP2K 

C20orf59 

C14orfl39 

MGC3295 

PHT2 

FLJ23403 

MS4A4A 

RAB20 

WIGl 

FLJ20635 

MAP17 

PTPLA 

MS4A6A 

BANK 

PRVl 

ERAF 

RCF 

HSA250839 

FLJ10640 

CACNA2D3 

PCDH9 

FLJ12505 

FLJ23191 

STAG3 

LRAP 

hIAN2 

PILRA 

OTR3 

NPR3 

RDHL 

FN5 

STAGS 

C17 

CLECSF9 
ATF7IP2 
FLJ13197 
DKFZp434L142 

LHX6 

0LECSF6 

TM6SF1 

FLJ20716 

BBMAP 

ASPM 

SSH-3 

LTBP3 

VLCS-Hl 

CLECSF6 

MCOLNl 

ANKT 

TAC3 

PADI4 

GPR86 

FLJ12057 

KcisrsiL 

LOC51334 

GYP2C9 

XLKDl 

PRSS21 

GAGBD2 

BKDGl 

CAED15 



Hs.106070 

Hs.149227 

Hs.20137 

Hs.353013 

Hs.41502 

Hs.101257 

Hs.237856 

H8.293907 

Hs.325960 

Hs.179791 

Hs.252406 

Hs.265018 

Hs.431099 

Hs.114062 

Hs.371612 

Hs.193736 

Hs.232165 

Hs.274309 

Hs.96125 

Hs.58241 

Hs.91753 

Hs.435112 

Hs.458282 // est 

Hs.404723 

Hs.96885 

Hs. 16026 

Hs.323634 

Hs.374490 

Hs.105468 

Hs.122591 

Hs,237028 

Hs.237028 

Hs.179608 

Hs.416456 

Hs.323634 

Hs.105134 

Hs.13872 

Hs»236516 

Hs.189813 

Hs.29725 

Hs.323583 

Hs. 103137 

Hs- 126355 

Hs.151155 

Hs.437563 

Hs.427672 

Hs.121028 

Hs.29173 

Hs.289019 

Hs.49765 

Hs.115515 

Hs.372029 

Hs.279905 

Hs.9730 

Hs.397050 

Hs, 13040 

Hs.134807 

Hs. 146372 

Hs.157461 

Hs.418127 

Hs.17917 

H9.72026 

Hs.112208 

Hs.121128 

Hs.135201 



96 



Table 1 (continued): 



220068_at 
220088_at 
5 220091^at 
220110_s_at 
220122_at 
220173_at 
220179_at 
10 220220_at 
220266_s_at 
220306„at 
220319_s_at 
220330_s„at 
15 220335_x_at 
220359^s_at 
220370_s_at 
220377„at 
220404_at 
20 220416„at 
220448_at 
220485_s_at 
220496_at 
220507_.s_at 
25 220532_s_at 
220560__at 
220570_,at 
220591_s_at 
220595_at 
30 220617_s_at 
220646_.s_at 
220668_s_at 
220684_at 
220704_at 
35 220720_ji:_at 
220727_at 
220751_s_at 
220757_s_at 
220793_at 
40 220807_at 
220811_at 
220832_at 
220864_s_at 
220898_at 
45 220911_s_at 
220918_at 
220937_s_at 
220940_at 
220941_s„at 
220945_x_at 
220954_,a_at 
221004_.s_at 
221011„s_at 
221012_s„at 
55 221019_,s_at 
221059_s_at 
221060_s_at 
221063_x_at 
221075_s_at 
OO 221140_s_at 
221205_at 
221210_s_at 
221223_j£_at 
221234_5^at 
o5 221237_s_at 
221245_s„at 
221246^_at 



50 



VPREB3 

C5R1 

SLC2A6 

NXF3 

FLJ22344 

C14orf45 

LOC64180 

FLJ10120 

KLF4 

FLJ20202 
MIR 

SAMSNl 

FLJ21736 

ARPP-21 

KIAA1453 

C14orfll0 

GPR97 

ATP8B4 

KCNK12 

SIRPB2 

CLEC2 

UPBl 

LR8 

Cllorf21 

RETN 

FLJ22S43 

DKFZp434B0417 

F3LJ10697 

KLRFl 

DNMT3B 

TBX21 

ZNFNIAI 

FLJ14346 

KCNKIO 

C5orf4 

UBXDl 

SAGE 

HBQl 

PRG3 

TLR8 

GSIM19 

KTAAISOS 

RUNXl 

SIAT7D 

KIAA1641 

C21orjR91 

FLJ10298 

PILRB 

ITM2C 

LBH 

TRIMS 

COLEC12 

CHST6 

TLR4 

RNF123 

NGR2 

G2A 

ClorflS 
CISH 
BACH2 
OSBP2 

DKFZP434E2136 
TNS 



Hs, 136713 

Hs.2161 

Hs.244378 

Hs.60386 

Hs.107716 

Hs.260555 

Hs.302028 

Hs.378860 

Hs.376206 

Hs.366216 

Hs.443793 

Hs.221851 

Hs.268700 

Hs.412268 

Hs. 11387 

Hs.395486 

Hs.383403 

Hs.313841 

Hs.252617 

Hs.50716 

Hs.409794 

Hs.285512 

Hs- 190161 

Hs.272100 

Hs.283091 

Hs.301143 

Hs.380044 

Hs.368756 

Hs. 183125 

Hs.251673 

Hs.272409 

Hs.435949 

Hs.287640 

Hs,366690 

Hs. 10235 

Hs.435255 

Hs.195292 

Hs.247921 

Hs.251386 

Hs.272410 

Hs.279574 

— // 

H8.496280 
Hs.410774 
Hs.3972 
Hs.503503 
Hs.293811 
Hs.5999 
Hs.349206 
Hs. 111577 
Hs.67209 
Hs.54580 
Hs.29423 
Hs. 157439 
Hs. 174312 
Hs.406364 
Hs.194721 
Hs.441131 
// — 

Hs. 64896 

Hs.8257 

Hs. 88414 

Hs.7740 

Hs.17631 

Hs.439442 
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Table 1 (continued): 



221261_x_at 
221269_s_at 
5 221286_s«at 
221345„at 
221849_at 
221363jK_at 
221425„s_at 
10 221477^„at 
221478^at 
221479_^_at 
221484„at 
221491„x„at 
15 221620„s_at 
221529_s_at 
221530_s_at 
22154X-at 
221551j!eat 
20 22l558_s__at 
22l663_at 
221577js^at 
221578_at 
221581_s_at 
25 22l584„s„at 
22160 l_s_at 
221602_s_at 
221607__x_at 
221627_at 
30 221646__s_at 
221651„x_at 
22l658_s„at 
221666_s„at 
221671„s:^at 
35 221675_s^at 
221690_s_at 
221698_s_at 
221704_s_at 
221724„s_at 
40 221728_x„at 
221731„x„at 
221747^at 
22l748_s_at 
221756^at 
45 221757_at 
221760^at 
221764_at 
221765_at 
221766_s__at 
50 221768_at 
221779_at 
221802_s_at 
221807_s_at 
221809_at 
55 221814^at 

221824_s_at 

221840_at 

221841__s_at 

221861_at 

60 221870_at 

22l875_x„at 
221884„at 
221902^at 
221920_3„at 

65 221932„s_at 
221942_s_at 
221950„at 



MAGKD4 

SH3BGRL3 

PACAP 

GPR43 

VPREBl 

GPR25 

MGC4276 

SOD2 

BNIP3L 

BNIP3L 

B4GALT5 

HLA-DRB3 

CDCA8 

PLVAP 

BHLHB3 

DKFZP434B044 

SIAT7D 

LEFl 

DUSPIO 

PLAB 

RASSF4 

WBSCR5 

KCNMAl 

TOSO 

TOSO 

ACTGl 

TRIMIO 

ZDHHCll 

na 

IL21R 

ASC 

na 

CHPTl 

NALP2 

CIiECSF12 

FLJ12750 

CLBCSF6 

LOC139202 

CSPG2 

TNS 

TNS 

MGG17330 

MGC17330 

MANlAl 

MGC16363 

UGCG 

C6orf37 

SFPQ 

MIRABIS 

KIAA1598 

PP2447 

KIAA1464 

GPR124 

c-MIR 

PTPRB 

KLP4 

BHD2 
HLA-F 
EVIl 
na 

MSCP 
G14orf87 
GUCY1A3 
EMX2 



Hs.376347 

Hs.109051 

HS.40956S 

Hs.248056 

Hs.247979 

Hs.248123 

Hs.270013 

Hs.384944 

Hs.132955 

Hsa32955 

Hs. 107526 

Hs.308026 

Hs.48855 

Hs.107125 

Hs.437282 

Hs.262958 

Hs.3972 

Hs.44865 

Hs. 177534 

Ha.296638 

Hs.319124 

Hs.56607 

Hs.854740 

Hb.58831 

Hs.588ai 

Hs.14376 

Hs.274295 

Hs.50754 

Hs.377975 

Hs,210546 

Hs.197875 

Hs.377975 

Hs.225567 

Hs.369279 

Hsa61786 

Hs.77870 

Hs.115515 

Hs.83623 // - 

Hs.434488 

Hs.439442 

Hs.439442 

Hs.26670 

Hs.26670 

Hs.256149 

Hs.388956 

Hs.432605 

Hs.10784 

Hs.isoeio 

Hs.8535 

Hs,9a002 

Hs,33026 

Hs.441888 // 

Hs. 17270 

Hs.288156 

Hs.437980 

Hs.376206 

Hs. 12853//- 

Hs.325650 

Hs.411958 

Hs.436019 

Hs.7967 // ~- 

Hs.283716 

Hs.294083 

Hs.433488 

Hs.202095 



98 



Table 1 (continued): 



221962_s_at 
221969 at 
221978_at 
221983„at 
222001_x_at 
222040„at 
222067jE:_at 
222068^_at 
222074_at 
222087„at 
222088_s„at 
222108_at 
222120_s_at 
222142_at 
222144_at 
222145_at 
222146_s_at 
222154„s_at 
222162_s_at 
222186_at 
222218_s_at 
222221_x_at 
222222_s_at 
222258_8_at 
222281_s„afc 
222284_at 
222288_at 
222294ls^at 
222303_at 
222313_at 
222315_at 
222316_at 
222326_at 
222330_at 
222363_at 
■ 222375__at 
266_s_at 
31874_at 
33304_at 
336_at 
33646__g_at 
34210_at 
35626__at 
35666_afc 
35820_at 
86053_at 
36554_at 
36564_at 
36711_at 
3702S_at 
S7145_at 
S7986_afc 
38037„at 
38487_at 
38521_at 
39248_at 
S9318_at 
39402_at 
396„f_at 
39729^at 
40020_at 
40093_at 
40850_at 
41386 J„at 
41469_at 



UBE2H 

HLA-F 
MGC3035 

HNRPAl 
HIST1H2BD 
LOC123872 
UROD 

SLC2A14 

AMIG02 

PH-4 

CYLD 

KIP17 

na 

TCF4 

DKFZP564A2416 
ADAMTSl 

PILRA 
EHDl 

SH8BP4 



RAB27A 
ETS2 



CD24 

GAS2L1 

ISG20 

GM2A 

CDW52 

SGSH 

SBMA3F 

GM2A 

WW** 

ASMTL 

FLJ90005 

MAPF 

PPP1R15A 

GNLY 

EPOR 

DTR 

STABl 

CD22 

AQP3 

TCLIA 

ILIB 

EPOR 

PRDX2 

CELSR3 

LrU 

FKBP8 

KIAA0346 

PI3 



Hs. 372758 
Hs.22030 // est 
' Hs.411958 
Hs.22412 
Hs.603585 // est 
Hs.356721 
Hs. 180779 
Hs.310164 
Hs,78601 
Hs.32458 // est 
Hs.401274 
Hs. 121520 
Hs.271224 
Hs.386952 
Hs.130411// — 
Hs.406494 // 
Hs.359289 
Hs,230767 
Hs.8230 
Hs.306329// — 
Hs. 122591 
Hs.155119 

Hs.17667 

Hs.370494 // est 

Hs.373565 // est 

Hs. 130526 //est 

Hs.298530 

Hs.292477 

Hs.293334 // est 

Hs.292853 // est 

HS.2926S9 // est 

Hs.432534//est 

Hs.445711 // est 

Hs.l32670//est 

Hs.372146 // est 

Hs,375108 

Hs.322852 

Hs.105434 
— //-^ 

Hs.387156 

Hs,276770 

Hs.31074 

Hs.32981 

Hs.387166 

Hs.461066//est 

Hs.468420 

Hs.128366 

H8.61305 

Hs.76556 

Hs.105806 

Hs.127826 

Hs.799 

Hs.301989 

Hs.262150 

Hs.234642 

Hs.2484 

Hs.126256 

Hs.127826 

Hs.432121 

Hs.55173 

Hs.155048 

Hs.173464 

Hs.103915// — 

Hs.112341 
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Table 1 (continued): 



41577„at 

41644_at 

5 44673„at 

45297„at 

46665„at 

4803X_r_at 

48106„at 

10 48808„at 

49306„at 

61158^at 

53987_at 

54037„at 

15 55081_at 

55705_at 

57540„at 

57588_at 

64064_at 

20 64942_at 

AFFX-HUMISGF3A/M97935_5_at 

AFFX-HUMRGE/M10098_3_at 

AFFX-HUMRGE/M10098_5_at 

AFFX-HUMRGE/M10098_M_.at 

25 AFFX-M27830_5„at 
AFFX-M27830_M_at 
AFFX-r2-Hsl8SrR!SrA'-3^_at 
AFFX-r2-Hsl8SrRNA-5_at 
AFFX:-r2-Hsl8SrRNA-M_x_at 

30 AFFX-r2-Hs28SrRNA-3_at 
AFFX-r2-Hs28SrRNA-M_at 



PPP1R16B 


tls.4571y 


SASHl 


xis.loDoil 


SN 


Hs^olooy 


EHD2 


Hs.325650 


SEMA4C 


Hs.7188 


C5orf4 


Hs.10235 


FLJ20489 


Hs,438867 


DHFR 


Hs.83765 


RASSF4 


Hs.319124 




Hs.27373 // — 


na 


Hs.6343 // — 


HPS4 


Hs.441481 


MIRAB13 


Hs.8535 


— 


Hs.498224 // est 


RBSK 


Hsai916 


SLG24A3 


Hs.439909 


IAN4lil 


Hs.412331 


na 


Hs.7967 // — 






— 








— // — 




— // — 




--//— 




— //— 




— // — 




// 




— 




— // — 



Table 2 About 599 genes defining assigned clusters of AML as identified by 



35 SAM. 

Afifymetrix probe set id 
202672„s„afc 
201464_jsL-at 
202497_x_at 
40 204622„x„at 
216236_B_at 
216248„s_at 
204621_s^at 
222088_s_at 
45 220014„at 
206762_at 
213094_at 
218502_s_at 
221530„s„at 
50 221884^at 

203642_s_at 
212827_at 
206612„at 
209200_at 
55 214255_„at 

201539_s_at 
205717„x_at 
222144„at 
219922_s__at 
60 215836„s„at 
205861_at 
203372_s__at 



Gene sjrmbol 

ATF3 

JUN 

SLC2A3 

NR4A2 

SLC2A14 

NR4A2 

NR4A2 

SLC2A14 

LOC51334 

KCNA5 

GPR126 

TRPSl 

BHLHB3 

EVIl 

KIAA0977 

IGHM 

MMBN 

MEF2C 

ATPlOA 

FHLl 

PCDHGC3 

KIF17 

LTBP3 

PGDHGC3 

SPIB 

S0CS2 



Cluster defined 

clusterl 

dusterl 

dnsterl 

dusterl 

dusterl 

dusterl 

dusterl 

dusterl 

dttsterl 

dusterl 

dusterl 

dusterl 

dusterl 

dusterl 

dusterl 

dusterl 

dusterl 

dusterl 

dusterl 

dusterl 

dusterl 

dusterl 

dusterl 

dusterl 

dusterl 

dusterl 



Unigene ID 

Hs.460 

Hs.78465 

Hs.419240 

Hs.82120 

Hs,401274 

Hs.82120 

Hs,82120 

Hs.401274 

Hs.157461 

Hs. 150208 

Hs.419170 

Hs.26102 

Hs.437282 

Hs.436019 

HS.300S55 

Hs.153261 

Hs,268107 

Hs.368950 

Hs. 125595 

Hs.421383 

Hs.283794 

Hs. 130411// 

Hs.289019 

Hs.283794 

Hs.437905 

Hs.405946 
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Table 2 (continued): 



209079_x_at 
215811_at 
5 209199_s_at 
207655__s_at 
203716_8_at 
219737_s_at 
204304_s_at 
10 203373_at 
218237_s_at 
202265_at 
210298_x_at 
208436_s_at 
15 210032_s_at 
206571_s_at 
213152_s_at 
214582_at 
209458„x_at 
20 208623_s_at 
204018_XL.at 
211745_x_at 
211696_x_at 
214414_x„at 
25 209116_x_at 
217232_x_at 
211699_x_at 
217414_x_at 
208792_s_at 
30 216268„s_at 
208798_x_at 
213844_at 
204030_s_at 
209193_at 
35 221942_s_at 
208767_s_at 
210425_x_at 
209409_at 
212070_at 
40 205453„at 

208797_s„afc 
206582„s__at 
207533_at 
206298_at 
45 212276_at 
219615_s_at 
203187_afc 
206574^s_at 
204341_at 
50 210145_at 
205190_at 
215288_at 
211269_s„at 
206341_at 
55 207034_s_at 
212543_at 
204500_s_at 
211729_x_at 
218831_s_at 
60 221830 at 

208773_x_at 
206034_at 
212195_at 
205707„at 
65 203973_„s_at 
220377_at 
201829_at 



PCDHGC3 

MEF2C 

BLNK 

DPP4 

PROMl 

S0CS2 

SLC38A1 

BMIl 

PHLl 

IRF7 

SPAG6 

MAP4K4 

PDJESB 

HBAl 

VIL2 

HBAl 

HBAl 

HBB 

HBAl 

HBB 

HBAl 

CLU 
JAGl 

GOLGIN-67 
HOXA5 
SCHIPl 
PIMl 
GUCY1A3 
' LAPTM4B 
GOLGIN-67 
GRBIO 
GPR56 
HOXB2 

GOLGIN-67 

GPR66 

CCLl 

RhoGAP2 

LPmi 

KClsrK5 

DOCKl 

PTP4A3 

TRIM16 

PLA2G4A 

PLSl 

TRPC2 

IL2RA 

IL2RA 

GLI2 

AIMl 

AGTPBPl 

BLVRA 

FCGRT 

RAP2A 

BLVRA 

SERPINB8 

IL6ST 

IL17R 

KIAA0146 

C14orfllO 

NETl 



clusterl 

clusterl 

clusterl 

clusterl 

clusterl 

clusterl 

clusterl 

clusterl 

clusterl 

clusterl 

clusterl 

clusterl 

clusterl 

cluster2 

cluster2 

cluster2 

cluster2 

cluster2 

cluster2 

cluster2 

cluster2 

cluster2 

clusters 

clusters 

clusters 

cluster2 

clusters 

clusters 

dusters 

clusters 

clusters 

clusters 

dusters 

clusters 

clusters 

clusters 

clusters 

dusters 

clusters 

dusters 

clusters 

dusters 

clusters 

clusters 

clusters 

cluster2 

cluster2 

duster2 

cluster2 

clusters 

clusters 

clusters 

clusters 

cluster3 

cluster3 

clusters 

clusters 

dusterS 

clusters 

clusters 

clusters 

clusters 

dusters 

dusterS 

dusters 



Hs.283794 

Hs.275706//-^ 

Hs.368950 

Hs.167746 

Hs.44926 

Hs.458282//est 

Hs.370052 

Hs.405946 

Hs.132246 

HS.38040S 

Hs.421383 

Hs.166120 

Hsa5821S 

Hs.3628 

Hs.476680 // est 

Hs.337616 

H0»44963O 

Hs.403997 

Hs.449630 

Hs.449630 

H9.1553T6 

Hs.449630 

Hs,155376 

— // — 

Hs.449630 

— // 

Hs.436657 

Hs.409202 

Hs,182982 

Hs.37034 

Hs.61490 

Hs.81170 

Hs.433488 

Hs,296398 

Hs.356225 

Hs.81875 

Hs.6527 

Hs.290432 

Hj5.. 182982,. , 

Hs,6527 

Hs.72918 

Hs.87241 

Hs.81412 

Hs.444448 

Hs.437620 

Hs.43666 

HS.S41305 

HS.S11687 

Hs.203637 

Hs. 131910 // — 

Hs. 130058 

Hs. 130058 

Hs.111867 

Hs,428550 // — 

HS.2154S 

Hs.435726 

Hs,111903 

Hs.48554 

HS.4357S6 

Hs.368077 

Hs.71968 

HS.1S9751 

Hs,d81058 

Hs.395486 

Ha35155 
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Table 2 (continued): 



207838_5L.at 
201427_s_at 
5 214228_js_at 
201663_s_at 
2l5388_.s_at 
203187_at 
219304_s_at 
10 219602_s_at 
215471_s_at 
202890_at 
206582_s_at 
214039_s„at 
15 204341_at 

204160_s_at 
2l3217_at 
210116_at 
201664„at 
20 217975_at 

202889_x_at 
204044L.at 
208029_s_at 
206298_at 
25 208767„s„at 
213110_s_at 
205190_at 
207533_at 
205848„at 
30 206950„at 

210844_XL-at 
200764_s_at 
200765_XL.at 
209191^at 
35 202241„at 

217800_s_at 
202252_at 
201412_at 
201160_s_at 
40 208683_at 

205382_s_at 
203233_at 
219371__s„at 
208923„at 
45 218627„at 
213416_at 
205884_at 
214757_.at 
203987_at 
50 202242_at 
206726_at 
54037_afc 
216525^x_at 
210448_s_at 
55 209993__at 
217147_s„at 
206233_at 
209994_s_at 
220567_at 
60 207996_s_at 
213910_at 
2a4049_x_at 
214551^s^at 
217143„s_at 
65 2l9383„at 
211682_x_at 
213830„at 



PBXiPl 

SEPPl 

TNFRSF4 

SMC4L1 

HFLl 

DOCKl 

SCDGF-B 

FIiJ23403 

MAP7 

MAPI 

GPR66 

IAPTM4B 

TRIM16 

ENPP4 

ADCy2 

SH2D1A 

SMC4L1 

LOC51186 

ANPEP 

QPRT 

LAPTM4B 

RhoGAP2 

LAPTM4B 

COL4A5 

PLSl 

GGLl 

GAS2 

SCN9A 

CTNNAl 

CTNNAl 

TIJBB-5 

C8FW 

NDFIPl 

RAB13 

LRPIO 

CSDA 

CAPN2 

DF 

IL4R 

KLF2 

COTIPl 

FLJ11259 

rrGA4 

1TGA4 

FZD6 

TM4SF2 

PGDS 

HPS4 

PMS2L9 

P2RX5 

ABCBl 

TRIM 

B4GALT6 

ABCBl 

ZNFN1A2 

ClSorfl 

IGFBP7 

CD7 

CD7 

TRD@ 

FLJ14213 

UGT2B28 

TRD@ 



clusters 

clusters 

dusters 

clusters 

clusters 

clusters 

dusters 

dusters 

dusters 

dusterS 

clusters 

cluster3 

clusters 

dusters 

dusters 

dusterS 

dusterS 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

cluster4 

cluster4 

cluster4 

cluster4 

cluster4 

cluster4 

cluster4 

duster4 

cluster4 

duster4 

cluster4 

cluster4 

cluster4 

clu8ter4 

cluster4 

duster4 

cluster4 

duster4 

duster4 

duBter4 

cluster4 

cluster4 

cluBter4 

cluster4 

cluster4 

cluster4 

cluster4 

cluster4 

cluster4 

cluster4 

cluster4 

cluster4 

cluster4 

cluster4 

cluster4 

cluster4 

duster4 



Hs.8068 

H9.275775 

Hs.129780 

Hs.50758 

Hs.296941 

Hs.437620 

Hs.112885 

Hs.293907 

Hs.254605 

Hs.254605 

Hs.6527 

Hs.296398 

Hs.241305 

Hs.54037 

Hs.414591 

Hs.151644 

Hs.50758 

Hs.15984 

Hs.254605 

Hs.8935 

Hs.296398 

Hs.87241 

Hs.296398 

Hs.169825 

HS.2036S7 

Hs.72918 

Hsa35665 

Hs.2319 

Hs,25432a 

Hs.254321 

Hs.254321 

Hs.274398 

Hs.444947 

Hs.9788 

Hs.151536 

Hs.28368 

Hs.221889 

H8.350899 

Hs. 155597 

Hs.75545 

Hsa07740 

Hs.26704 

Hs.416393 

Hs.145140 

Hs.145140 

H8.488749 // est 

Hs, 114218 

Hs.439586 

Hs, 128433 

Hs.44148i 

Hs.278467 

Hs,408615 

Hs.21330 

Hs.138701 

Hb,369994 

Hs.21330 

Hs.278963 

Hs.285091 

Hs,435795 

Hs.36972 

Hs.36972 

Hs.2014 

Hs.l8350a 

Hs. 137585 

Hs.2014 



102 



Table 2 (continued): 



206232_s_at 
216191_s_at 
5 216286^at 
5022 l_at 
202895_s_at 
205099„s_at 
200866_s_at 
10 208594_j3iL.at 
2111S5_jSE:_at 
213624_at 
218559_s_at 
221578_at 
15 212334.at 
203769„s_at 
205686_s_at 
205686_at 
207104_x„at 
20 220066_at 
201642_at 
204487_s_at 
217992_s_at 
211732_x„at 
25 210660_at 
204858^^at 
203768„s_at 
222218_s_at 
210146„x_at 
30 220832_afe 
219593_at 
204619_s_at 
206278_at 
. 207224^s_afc 
o5 203767_s_at 
204254_s„at 
214590_^s_at 
21268 l__at 
219872_at 
40 204392_at 

219788_at . 
206934„at 
211776_s_at 
207872_s_at 
45 206710_s_afc 
209083_at 
204319_s_at 
217846_x_afc 
205672_at 
50 2171l8_s_at 
211990_at 
210982„s_at 
208982_at 
209619_at 
55 215193_x_at 
201641_at 
213266_at 
202729_s_at 
204751_x^at 
OO 215573_at 
220898_at 
215388_s_at 
219036_at 
204750_s^at 
OO 2l8786_at 
20a414_s__at 
201431_s„at 



B4GALT6 
TRD@ 

TPEB 

EPHB4 

CCRl 

PSAP 

LILRB3 

LILRB3 

ASM3A 

MAFB 

RASSF4 

GNS 

STS 

CD86 

CD86 

LILRBl 

0AEID15 

IFNGR2 

KCNQl 

MGC4342 

HNMT 

LIIiRBl 

EGGFl 

STS 

PILRA 

LILRB3 

TLR8 

PHT2 

CSPG2 

PTAFR 

SIGLBC7 

STS 

VDR 

UBB2D1 

EPB41L3 

DKFZp434Li42 

CAMKl 

PILRA. 

SIRPBl 

EPB41L3 

LILRBl 

EPB41L3 

COROIA 

RGSIO 

HIGl 

XPA 

KIAA0930 

HLA-DPAl 

HLA-DRA 

PECAMl 

CD74 

HLA-DRBl 
BST2 

LTBPl 

BSC2 

CAT 

HFLl 

BITE 

DSC2 

HOXB4 
DPYSL3 



cluster4 

cluster4 

cluster4 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

cluster6 

cluster6 

cluster6 

clusters 

cluster6 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

dusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

dusters 

clusters 



Hs,369994 

Hs.2014 

Hj5.306324 // 

Hs.2d391 

HS.15S114 

Hs.301921 

H3.4064S5 

Hs.3062d0 

Hs.306230 

Hs.277962 

Hs»169487 

Hs.319124 

Hs.334534 

Hs.79876 

HS.279S4 

Hs.27964 

Hs.149924 

Hsa35201 

Hs.409200 

Hs.367809 

Hs.301342 

Hs.4215I 

Hs.149924 

HS.4S5067 

Hs.79876 

Hsa22591 

Hs.306230 

Hs.272410 

Hs.237856 

Hs.4344S8 

Hs.40 

Hs.274470 

Hs.79876 

Hs.2062 

Hs.129683 

Hs,103839 

Hs.323583 

Hs.434875 

Hs. 122591 • 

Hs.194784 

Hs. 103839 

Hs.149924 

Hs. 103839 

Hs.4l5067 

Hs.82280 

Hs.7917 

Hs.288867 

H8.1325S 

Hg.914 

HS.4098Q5 

Hg,78146 

Hs.446471 

Hs.411726 

Hs. 1181 10 

Hs.497941 // est 

Hs.241257 

Hs.95612 

HS.39S771 

Hs.296941 
Hs. 127217 
Hs.95612 
HS.3743S0 
Hs. 147465 
HS.1S0358 
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Table 2 (continued): 



215623_x_at 
213260_at 
5 219932_at 
206377_at 
202728_s„afc 
219651_at 
213217_at 
10 218710_at 

219602_s_at 
215807_8_at 
212019_at 
204983_s_at 
15 204984„at 
221959_at 
209702_at 
219511^s_at 
51158_.at 
20 221880_s_at 
201733_at 
218978^s_at 
214433_s_at 
201249_at 
25 205389^_at 
207793„s_at 
212804__s_at 
221237_s_at 
216925_s_at 
30 206077^at 

213843_x_at 
206145^at 
2l7274_x_jat 
216063_at' 
35 220751_s_at 
210854_x_at 
210586_x„at 
210395_x_at 
205262„at 
40 208353_x_at 
208416„s_at 
219630_afc 
208352_x_at 
207087_x_at 
45 211254_x„at 
206647_at 
214530_x_at 
203911_at 
218864_at 
50 207043_s_at 
205391_sL.at 
210088_x_at 
216054_3;_at 
206146_a_at 
55 204720„s_at 
205390_s_at 
56748_at 
221577_x_at 
207854_at 
60 206116^s„at 
203115„at 
208352„^at 
48031__r^at 
214433_s„at 
65 218853_s„at 
209890_at 
210586^_at 



FOXCl 

VLCS-Hl 

FOXF2 

LTBPl 

FLJ10713 

ADCy2 

FIiJ20272 

FLJ23403 

PLX^fBl 
DKFZP564M182 

GPC4 

GPC4 

MGC39325 

FTO 

SNCAIP 



CL,CN3 

MSCP 

SELENBPl 

SLC2A1 

ANKl 

EPB41 

DKFZP434C212 

OSBP2 

TALI 

KEL 

SLC6A8 

RHAG 



C5orf4 

SLC6A8 

BHD 

MYL4 

KCNH2 

ANKl 

SPTB 

MAP17 

ANKl 

ANKl 

BHAG 

HBZ 

EPB41 

RAPIGAI 

TNS 

SLC6A9 

ANKl 

MYL4 

MYL4 

RHAG 

DNAJC6 

ANKl 

TRIMIO 

PLAB 

GYPE 

TPMl 

FECH 

ANKl 

C5orf4 

SELENBPl 

DJ473B4 

TM4SF9 

BHD 



clusters 

cluster6 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

dusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

duster? 

cluster? 

cluster? 

duster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

cluster? 

duster? 

cluster? 

cluster? 

cluster? 

cluster? 

duster? 

cluster? 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 



Hs.50768 

Hs.348883 

Hs.49765 

Hs,44481 

Hs.241257 

Hs.317659 

Hs,414591 

Hs. 26090 

Hs.293907 

Hs.278311 

Hs.158995 

Hs.58367 

Hs,58367 

Hs.34054 

Hs,284?41 

Hs.24948 

Hs,27373 // — 

Hs.27373 // — 

Hs.372528 

Hs.283716 

Hs,334841 

Hs.169902 

Hs.443711 

Hs.37427 

Hs.287266 

Hs.7740 

Hs.73828 

Hs,420S22 

Hs.388375 

Hs.368178 

— // — 

Hs.470084 // est 

Hs. 10235 

Hs.388375 

Hs.458333 

HS.35S717 

Hsa88021 

Hs,443?ll 

HS.43S514 

Hs. 431099 

HS.4437L1 

Hs.443711 

Hs.368178 

Hs.272003 

Hs.37427 

Hs.433797 

Hs.439442 

Hs.442590 

Hs,443711 

Hs.356717 

Hs-356717 

Hs.368178 

Hs.44896 

Hs.443711 

Hs.274295 

Hs.296638 

Hs.395535 

Hs.133892 

Hs.443610 

Hs.443711 

Hs.10235 

Hs.a34841 

Hs.57549 

Hs.8037 
Hs.458333 
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Table 2 (continued): 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



213843_SLat 
207087_x_at 
204467_.s__at 

202124_s_at 
216833^at 
201886_at 
202074_s_at 
215812_s_at 
218864_at 
211820_jsLat 
203794_at 
216925_s__afc 
202219_at 
205838_at 
211649_;s_afc 
217572_at 
202125^_at 
208353_x_at 
205837_s_at 
202364_at 
220751_s_at 
214464_at 
221237 _^_at 
205391_x_at 
210430_,x_at 
201333_s_at 
212151_at 
40093_at 
202073_at 
209735_afc 
201131„8_at 
213338_at 
200675_at 
202370__s_at 
211031_s_at 
218927_s_at 
206788_s_at 
219218__at. . . 
211026^s_at 
204198_s_at 
213779_at 
218414_s__at 
200984_s_at 
204197_s__at 
203329„at 
218876^at 
210889_s_at 
212771„at 
20248 l_at 
205330_at 
203939_at 
212912_at 
201506_at 
200665_s at 
204787_at 
207194_s_at 
2l9308_s_at 
209395_at 
205076_s_at 
219694__at 
209396_s^at 
204885_s_at 
221019_s_at 
206987_at 



SLC6A8 

ANKl 

SNCA 

RHCE 

ALS2CR3 

GYPE 

WDR23 

OPTN 

TNS 

GYPA 

CDC42BPA 

TALI 

SLC6A8 

GYPA 



ALS2CR3 

ANKl 

GYPA 

MXIl 

C5orf4 

CDC42BPA 

OSBP2 

ANKl 

BHD 

ABHGEP12 
PBXl 
LXJ 
OPTN 
ABCG2 
CDHl 
RISl 
CD81 
CBPB 
CYLN2 
CHST12 
CBFB 
. FLJ23058 
MGLL 

mmx3 

BMUl 

NDEl 

CD59 

RUNX3 

PTPRM 

CGI-38 

PCGR2B 

LOC221061 
SDRl 
MNl 
NT5E 

RPS6KA2 
TGFBI 

SPARC 

Z39IG 

ICAM4 

AK5 

CHI3L1 

CRA 

FLJ11127 

CHI3L1 

MSLN 

COLEC12 

CDIC 



clusters 

cluster8 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clusters 

clxisterS 

clusters 

clusters 

cluster9 

cluster9 

cluster9 

ciuster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

claster9 

cluster9 

cluster9 

cluster9 

c]uster9 

cluster9 

c]uster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 

cluster9 



Hs.388375 

Hs.443711 

Hs.76930 

Hs.278994 

Hs.154248 

Hs,395535 

Hs.283976 

Hs.390162 

Hs*499113 // est 

Hb.439442 

Hs.34287 

Hs. 18586 

Hb-73828 

Hs.388376 

Hs.34287 

Hs.449057 

Hs.154248 

Hs.443711 

Hs.34287 

Hs. 118630 

Hs.10235 

Hs.l8586 

Hs.7740 

Hs.443711 

Hs.283822 

Hs,4l3112 

Hs.408222 

Hs.165048 

Hs.390162 

Hs.194720 

Hs. 194657 

Hs.35861 

Hs.54457 

Hs. 179881 

Hs, 104717 

Hs.25204 

Hs.179881 

Hs.415799- - 

Hs.409826 

Hs.170019 

Hs.289106 

Hs,263925 

Hs.27S573 

Hs.170019 

Hs.154151 

Hs.412685 

Hs. 126384 

Hs,66762//~- 

Hs, 17144 

Hs.268515 

Hs. 153952 

Hs.301664 

Hs.421496 

Hs.lll779 

Hs.8904 

Hs.435625 

Hs. 18268 

Hs.382202 

Hs.426144 

Hs.91165 

Hs.382202 

Hs.408488 

Hs.29423 

Hs,1311 
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Table 2 (continued): 



203058_s_at 

203060_s_at 

206682_at 

212298_at 

206135„at 

212358_at 

207961^x_at 

201497_x_at 

214575_s„at 

205382_s_at 

209906_at 

206111_at 

212071_s_at 

203796_s_at 

2X8899_B„at 

209488_3_at 

218086_at 

204581_at 

208614_^„at 

204540„at 

204917_s_at 

209437„s_at 

212827_at 

200672„x^at 

203756_at 

220377_at 

209576_at 

205330_at 

212750„at 

204484_at 

209436_at 

209282_afc 

207836„s_at 

209487„at 

204083_s_at 

207788_s_at 

212558_at 

209679_s_at 

41577__at 

213506„at 

205933_at 

204004_at 

213488_at 

200671_s„at 

209763_at 

47560_at 

202551_s_at 

219145_at 

201560„at 

204401_at 

212658_at 

221223_x_at 

201559_s_at 

201425_at 

209543„s_at 

203217_s_at 

215116^s__at 

213848_at 

200665_s_at 

211675_s_at 

208878_s_at 

20510Lat 

209723„at 

200762_at 

201279_a„at 



PAPSS2 

PAPSS2 

CliECSFia 

NRPl 

ST18 

CLIPR-59 

MYHll 

MYHll 

AZUl 

DF 

C3AR1 

RNASE2 

SPTBNl 

BCL.7A 

BAALC 

RBPMS 

NPDCl 

CD22 

FLNB 

EEFaA2 

MLLTS 

SPONl 

IGHM 

SPTBNl 

P164RHOGEF 

C14orfll0 

GNAIl 

MNl 

PPP1R16B 

PIK3C2B 

SPONl 

PRKD2 

RBPMS • 

RBPMS 

TPM2 

SCAM-l 

GDAPILI 

LOC57228 

PPP1R16B 

P2RL1 

SETBPl 

FLJ00133 

SPTBNl 

NRLNl 

FLJ11939 

CRIMl 

FLJ11939 

CUC4 

KGNN4 

LHFPL2 

CISH 

CLIC4 

ALDH2 

CD34 

SIAT9 

DNMl 

DUSP7 

SPARC 

HIC 

DPI 

iMnac2TA 

SERPINB9 

DFYSL2 

DAB2 



cluster9 

cluster9 

cluster9 

cluster9 

cliister9 

cluster9 

cluster9 

cluster9 

clusterlO 

clusterlO 

cliisterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clvisterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterlO 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 

clusterll 



Hs,274230 

Hs.274230 

Hs.54403 

Hs.173548 

Hb. 151449 

Hs.7357 

Hs-78344 

H3.78344 

Hs,72885 

Hs.155597 

Hs.155935 

Hs.728 

Hs.205401 

Hs.371758 

Hb.169395 

Hs.195825 

Hs.105547 

Hs,262150 

Hs.81008 

Hs.433839 

Hs.404 

Hs.5378 

Hs.153261 

Hs.205401 

Hs.45180 

Hs.395486 

Hs.203862 

Hs.268516 

Hs.45719 

3EIS.343329 

Hs.5378 

Hs.205431 

Hs.195825 

Hs.195825 

Hs.300772 

Hs.301302 

Hs.20977 

Hb.206501 . 

Hs.45719 

Hs. 154299 

Hs,201369 

Hs.503576 // est 

Hs,7949 

Hs.205401 

Hs.440324 

Hs.94229 

Hs.170752 

Hs.94229 

Hs,25035 

Hs. 10082 

Hs,79299 

Hs.8257 

Hs.25035 

Hs.436437 

Hs.374990 

H3.415117 

Hs.436132 

Hs.3843 

Hs.111779 

Hs.132739 

Hs.173119 

Hs.126714 

Hs,104879 

Hs.173381 

Hs.81988 
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Table 2 (continued): 



217838_s_at 

218589_at 

216033_^s_at 

218966_at 

31874_at 

203139_at 

208886_at 

201656„at 

219777_at 

218237_s__at 

2a2171_x_at 

203542_s_at 

203859_s_at 

214953_s_at 

218805_at 

204385_at 

209583_s_at 

206042_x_at 

201601^_at 

201522_x_at 

218825_at 

207076_s_at 

209079^_at 

204425_afc 

203236_s_at 

204152_s_at 

202e00_s_at 

204362_at 

200931_s_at 

202599_s_at 

204153_s_at 

200935_at 

210140_at 

200656_s_at 

200654_at 

214203_s_at 

206105_at 

211663_x_at 

207031_at 

2l2204_at 

200770_s_at 

209960_at 

207650„x_at 

212509__s_at 

201276_at 

209815„at 

209961_s_at 

218043^_at 

207895_at 

2127S2_at 

203397_s_at 

210755_at 

206634_at 

203074_at 

216320_x_at 

202260_s_at 

205663_at 

205614_x_at 

204537_.s_at 

2l0794_s_at 

205110_s_at 

210998_s_at 

210997„at 

221581_s_at 

220560_at 



EVL 

P2RY5 

FYN 

MY06C 

GAS2L1 

DAPKl 

HIFO 

ITGA6 

hIAN2 

SLC38Ai 

VBGF 

BTEBl 

PALM 

APP 

IAN4L1 

KYNU 

MOX2 

SNRPISr 

IFITMl 

SNHPN 

EGFL7 

ASS 

PCDHGC3 

ARHGAP4 

LGALS9 

MFNG 

NRIPl 

SCAP2 

VOL 

2SIBIP1 

MFNG 

CALR 

CST7 

P4HB 

P4HB 

PRODH 

FMR2 

PTGDS 

BAPXl 

DKFZP564G2022 

LAMCl 

HGP 

PTGERl 

RAB5B 

na 

HGF 

AZ2 

NAAI^ASEL 
MEGS 
GALNT3 
HGF 

srxs 

ANXA8 

MSTl 

STXBPl 

PCBP3 

MSTl 

GABBE 

MEGS 

FGF13 

HGF 

HGF 

WBSCR5 
CllorfSl 



clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterll 
clusterl2 
cluster 12 
clusterl2 
clusterl2 
clusterl2 
.clusterl2 
clusterl2 
clusterl2 
clusterl2 
ciusterl2 
clusterl2 
clusterl2 
clusterl2 
clusterl2 
clusterl2 
cluster 12 
cluster 12 
clusterl2 
clusterl2 
clusterl2 
clusterl2 
clusterl2 
clusterl2 
clusterl2 
clusterl2 
cluster 12 
cluster 12 
clusterl2 
cluster 12 
clusterl2 
clusterl2 
clusterl2 
clusterl2 
clusterl2 
clusterl2 
clusterl2 
clusterl2 
clusterl2 
clusterl2 
clusterl2 
clusterld 
clusterl3 



Hs.241471 

Hs.123464 

Hs.390567 

Hs.111782 

Hs.322852 

Hs.24431d 

Hs.226117 

Hs.212296 

Hs.105468 

H5.132246 

Hs,73793 

Hs. 160557 

Hs.78482 

Hs.177486 

Hs.412331 

Hs.444471 

Hs.79015 

Hs.48375 

Hs.458414 

Hs.48375 

Hs.91481 

Hs.160786 

Hs.283794 

Hs.3109 

Hs.81337 

Hs.371768 

Hs.155017 

Hs.410745 

HS.76S50 

Hs.155017 

H3.371768 

Hs.353170 

Hs.143212 

Hs.410578 

Hs.410578 

Hs.343874 

Hs.54472 

Hs.446429 

Hs.105941 - 
Hs.200692 
Hs.432855 
Hs-396530 
Hs. 159360 

Hs.356623//est 

Hs.77690 

Hs.454253//-~- 

Hs.396530 

Hs.437336 

Hs.13967 

Hs.418271 

Hs.278611 

Hs.396530 

Hs.227277 

Hs.87268 

Hs.349110 

Hs.325862 

Hs.121241 

Hs.349110 

Hs. 22785 

Hs.418271 

Hg.6540 

Hs.396530 

Hs.396530 

Hs.56607 

Hs.272100 
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Table 2 (continued): 



208091„s_at 

204494_s_at 

208885_at 

203741„s_at 

210010_s_at 

214946_x_at 

211685_s_at 

206793_at 

209822_s_at 

204073_s_at 

219686_at 

214920^at 

218742„at 

201655„s_at 

204396_s_at 

203088„at 

213894„at 

20l621„at 

216356^„at 

206622_at 

2l8613_at 

212492^„at 

212496_s_at 

203065„s_at 

204874_aL.at 

206128_at 

216832_at 

212097_at 

204990_s_at 

211341„at 

211517_B_at 

210744_s_at 

206940_s„at 

204811_s_at 

213194_at 

216831_s_at 

205528__s_at 

205529_s_at 

22l737_at 

40489_at 

218501_at 

217853_at 

220974__x^at 

209191_at 

212459js_at 

212311_at 

218847_at 

215772__3L.at 

212314_at 

202236__8_at 

201841_s_.at 

217800„s_at 

217226_sjat 

202391^at 

200765_x„at 

213400_s„at 

213147_at 

212906_at 

218552_,at 

214651^s„at 

210366_at 

209374_s_at 

213150_at 

2017l9-s_at 

218627„at 



DKFZP564K0822 

LOC56905 

LCPl 

ADCY7 

SLC25A1 

FLJ10824 

NOALD 

PNMT 

VLDLR 

Cllorf9 

HSA250839 

LOC221981 

HPBN 

HSPG2 

aPEK5 

FBLN5 

LOC221981 

NBLl 

BAIAP3 

TRH 

DKFZp76lB:i423 

KIAA0876 

KIAA0876 

CAVl 

BAIAP3 

ADEA2C 

CBFA2T1 

CAVl 

1TGB4 

P0U4F1 

1L5KA 

IL5RA 

FOU4F1 

CACNA2D2 

ROBOl 

CBFA2T1 

CBFA2T1 

CBFA2T1 

GNA12 

DHPLA 

ARHGEF3 

TEM6 

BA108Ii7.2 

TUBB-5 

SUGLG2 

KIAA0746 

IMP-2 

SUGLG2 

KrAA0746 

SLC16A1 

HSPBi 

NBFIPl 

pMxa 

BASPl 

CTNNAl 

TBLIX 

HOXAIO 

na 

FLJ10948 

HOXA9 

KUNXl 

IGHM 

HOXAIO 

EPB41L2 

FLJ11259 



cluster 13 

clusterl3 

clusterl3 

cluster 13 

cluster 13 

clusterl3 

clusterl3 

cluster 13 

clusterlS 

clusterl3 

clusterl3 

clusterl3 

elusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterl3 

clusterlS 

duster 13 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

dusterlB 

dusterlB 

dusterlS 

dusterl5 

dusterl5 

clusterlS 

dusterlB 

dusterl5 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 

clusterlS 



Hs.4750 

Hs.306331 

Hs,381099 

Hsa72199 

Hs.111024 

Hs.375174// — 

Hs.90063 

Hs.1892 

Hs.370422 

Hs.184640 

Hs.58241 

Hs.23799// — 

Hs.22158 

HS.211S73 

Hs.211569 

Hs. 11494 

Hs.23799 // — 

Hs.439671 

Hs.458427 

HS.1822S1 

HS.2S64S8 

Hs,301011//--. 

Hs.SOlOll//- 

Hs.74034 

Hs.458427 

Hs.123022 

Hs.90858 

Hs.74034 

Hs.85266 

H3.458303 

Hs.68876 

Hs.68876 

Hs.458303 

Hs.389415 

HS.S0119S 

Hs.90858 

H8,90858 

H3.90858 

Hs.182874 

Hs.169488 

Hs.25951 

Hs.12210 

Hs.283844 

Hs.274398 

Hs.446476 

Hs.49500 // - 

Hs.30299 

Hs.247309 // 

Hs.49500 //- 

Hs.75231 

Hs.76067 

Hs.9788 

Hs.443452 

Hs.79516 

Hs.254321 

Hs.76536 

Hs.110637 

Hs.347534 // 

Hs. 170915 

Hs.127428 

Hs.410774 

Hs. 153261 

Hs.110637 

Hs.440387 

Hs.416393 
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Table 2 (continued): 



219256_s_at 

205463_at 

208962_a_at 

205600_x_at 

204069_at 

201867^s_at 

209905_at 

214835_s__at 

203542_s_at 

212827_at 

211182_x,at 

204661_at 

206676_at 

220057_at 

219360_s_at 

219414_at 

220116_at 

216370_e_at 

206650^_at 

211566_aL.at 

214183_s_at 

209031_at 

212645_x;^at 

209030__s_at 

213791_at 

206508_at 

219506_at 

211421_s_at 

203241_at 

213908_at 

20791 l„s_at 

214190 jL^at 

204561^x_at 

209663_s_at 

214259_s_at 

205472_s^at 

216331_at 

220010_at 

213484_at 

204497_at 

215771_.x^at 

209032_s_at 

219714_s_at 

2l9463_at 

202139_at 

219i43_s_at 

205996_s_afc 

219288„at 

215663_at 

213361_at 

2l0658_s_at 

213772_s_at 

212174_at 



FLJ20356 

HOXB2 

FADSl 

HOXB5 

MEISl 

TBLIX 

H0XA9 

SUGLG2 

BTEBl 

IGHM 

RUJSDCl 

CDW52 

CEACAM8 

GAGED2 

TRPM4 

GLSTN2 

KCNN2 

TKTLl 

BRE 

BRE 

TKTLl 

IGSF4 

BRE 

IGSF4 

PENK 

T3SrFSF7 

FLJ23221 

RET 

UVRAG 

LOC339005 

TGM5 

GGA2 

APOC2 

ITGA7 

AKR7A2 

DACH 

ITGA7 

KCNEIL 

na 

ADCY9 

RET 

1GSF4 

CACNA2D3 

C20orfl03 

AKR7A2 

FLJ20374 

AK2 

HT021 

MBNLl 

PCTAIRE2BP 

GGA2 

GGA2 

AK2 



dusterlS 

clusterl5 

clusterlS 

clusterlS 

cZusterl5 

cluBterlS 

clusterlS 

clusterlS 

clusterlS 

clusterl5 

clusterlS 

clusterl5 

cluster 15 

clusterl6 

clusterl6 

clusterl6 

clusterie 

clusterie 

clusterl6 

clusterie 

cluster 16 

clusterl6 

clusterl6 

clusterie 

clusterie 

clusterl6 

clusterie 

clusterl6 

clusterlS 

clusterie 

clusterie 

clusterl6 

ciusterie 

clusterl6 

ciusterie 

clusterl6 

ciusterie 

ciusterie 

ciusterie 

ciusterie 

ciusterie 

ciusterie 

ciusterie 

ciusterie 

ciusterie 

ciusterie 

ciusterie 

ciusterie 

ciusterie 

ciusterie 

ciusterie 

ciusterie 

ciusterie 



Hs.ei053 

Hs.290432 

Hs.132898 

Hs.149548 

Hs.170177 

Hs.76536 

Hs.127428 

Hs.446476 

3EJS.150557 

Hs.153261 

Hs.410774 

Hs.276770 

Hs.41 

Hs.112208 

Hs.31608 

Hs, 12079 

Hs.98280 

Hs.102866 

Hs,80426 

Hs.80426 

Hs.102866 

Hs,l56e82 

Hs.80426 

Hs.l56e82 

Hs.339831 

Hs.99899 

Hs.912S3 

Hs.350321 

Hs,13137 

Hs.212670// 

Hs.129719 

Hs.133340 

Hs.75615 

Hs.74369 

Hs.6980 

Hs.63931 

Hs.74369 

Hs.146372 

Hs.66l87// — 

Hs.2019e 

Hs.350321 

Hs.l56682 

HS.4S5112 

Hs.22920 

Hs.6980 

Hs.8562 

Hs.294008 

Hs.47166 

Hs.28578 

Hs.416543 

Hs.133340 

Hs.133340 

Hs.294008 
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Table 3 



Abnormality 
t(15;17) - PML^lAIia 

invCie) cBi^MysriJ 

llq23 (cluster #16) 

^Pi^ (cluster #10) 
ij^ia^flf (cluster #4) 
ij/SS/'or (cluster #15) 
fs^:g<^« (cluster #4 and #15) 



10-fold CV error 


Error validation set 


#Probe sets 


#GeneB 


0/190 


0/96 


3 


2 


1/190 


0/96 


3 


2 


0/190 


0/96 


1 


1 


3/190 


3/96 


31 


25 


16/190 


0/96 


28 


25 


8/190 


2/96 


13 


8 


17/190 


6/96* 


36 


32 


5/190 


2/96 


9 


5 


27/190 


21/96 


56 


41 
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Table 4. CUnical and molecular characteristics of the 286 patients with de novo AML. 



Gender 

Male 

Female 



35-60 
10 60 and older 



20 

FAB 

MO 
Ml 
M2 

25 M3 
M4 
M5 
M6 



Cytogenetic risk groups 
Favourable 

o;^ WD 22 

o5 mv(16) 

t(15;17) 17 

Unfavourable 39 

llq23 abnormalities 17 

. -^/TCq) abnormalities 22 

40 Normal Cytogenetics xiS 



Molecular abnormalities 
Mutation 

45 J^TJTm^ 

1S[-.^4S 26 

Overexpression 
50 ^fYJ 



# % 
138 49 
148 61 



Age groups 

Younger than 35 77 27 



177 62 
32 11 



Age (median (range) 45 1 (15.2^77.6) 

1 ^ 1^9^ ^^""^^ ^^^^'^ 75,5 (0.3-263) 

xO {lOm, median (range)) 

Blast count (%, median (range)) 70 (0-98) 

Platelet count (lOm, median (range)) 57 (3-931) 



6 2 

64 22 
66 23 
19 7 

53 18 

65 23 



3 1 

Mixed g g 

30 

Unclassified o ^ 



58 20 

8 

19 7 

6 

14 
6 
8 

41 



78 27 
33 12 

9 
3 

17 6 



24 8 
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Table 5. 

#Probesets: 147 293 569 984 1692 2856 5071 

Ratio- >32 >22.6 >16 >11.3 >8 >5.6 >4 

5 " 

chromosomal abnormalities 

t(8;21) 
mv(16) 
t(15;17) 
10 llq23 
-7(q) 

mutation 

15 i^i^TKD 

cEBJPa 

20 overeaqpression / a. +/ 

JSVIJ + 

(++: 100% clustering, +: clustering in < 2 recognizable clusters, 
+/-; clustering in ^ 2 recognizable clusters, - : no clustering) 

25 







4- 
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++ 








+/- 
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++ 


1,1, 


++ 


+/- 


+ 






++ 


++ 
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+/- 
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+/- 
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+A 
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+A 
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Table 23: Tpp40 genes of cluster #1 



Probe Set 
ID 

220014_at 
5 206762_at 
213094_.at 
218502_s_at 
221630__s_at 
221884_at 
10 203642_s_at 
212827_at 
205612_at 
209200_at 
214255_at 
15 201539_s_at 
205717_x_at 
222144_at 
219922_s_at 
215836_s_at 
20 205861.at 

203372_s_at 
209079_x_at 
215811_at 
209199_s_at 
25 207655_s_at 
203716_s_^at 
219737_s_at 
204304_s_at 
203373_at 
30 218237^s^at 
202265_at 
210298_x^at 
20S436_s_at 
210032_s„at 
> 222088^s_at 
20462 Ls^at 
216248_s_at 
216236^s_at 
204622„x_at 
202497_x_at 
201464^x^at 
202672_s_^at 



Gene 
symbol 

LOC51334 

KCNA5 

GPR126 

TRPSl 

BHLHB3 

Evri 

iaAA0977 

IGHM 

MMRN 

MEF2C 

ATPlOA 

PHLl 

PCDHGC3 

KIF17 

LTBP3 

PCDHGC3 

SPIB 

SOCS2 

PCPHGC3 

MEP2C 

BLNK 

DPP4 

PROMl 

SOCS2 

SLC38A1 

BMIl 

PHLl 

IRP7 

SPAG6 

SLC2A14 

NR4A2 

NR4A2 

SLC2A14 

NR4A2 

SLC2A3 

JUN 

ATF3 



Locus Link 
ntimber 

51334 
3741 
67211 
7227 
79365 
2122 
22837 
3507 
22915 
4208 
57194 
2273 
5098 
57576 
4054 
5098 
6689 
8835 
5098 



4208 

29760 

1803 

8842 

8835 

81539 

648 

2273 

3665 

9576 

144196 

4929 

4929 

144195 

4929 

6515 

3725 

467 



Accession, 
number 

NM„016644.1 

ISrM_002234.1 

AL033377 

NM_014112.1 

AB044088.1 

BE466526 

NM_014900.1 

X17115.1 

NM_007351.1 

N22468 

AB011138.1 

U29538,l 

NM_002588.1 

AA909345 

NM_021070.1 

AK026188.1 



NM_003121.1 
AB004903.1 
AF152318.1 
AP238870.1 
N22468 
NM_013314.1 
M80536.1 
A[524125 
NM_006017.1 
NM_003877.1 
NM_030674.1 
NM_006180.1 
AP098518.1 
NM_004030.1 
AI651166 
AA778684 
AI935096 
S77154.1 
AL110298.1 
NM_006186.1 
NM_006931.1 
BG491844 
NM_001674.1 



Score 
SAM 
7,09 
6,68 
6,18 
5,95 
6,63 
5,40 
4,96 
4,86 
4,72 
4,59 
4,41 
4,37 
4,29 
4,25 
4,21 
4,20 
4,15 
4,12 
4,11 
4,09 
4,08 
4,05 
4,03 
4,01 
3,97 
3,96 
3,87 
3,86 
3,83 
3,77 
3,77 
-3,76 
-3,80 
-3,84 
-3,86 
-3,85 
-3,91 
-3,92 
-4,11 



q-value SAM 
(%) 
1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 

1,96 
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Table 24: Top40 genes of cluster #2 



Probe Set 
ID 

207034u.s_at 
5 206341_.at 
211269„s_at 
215288„at 
205190_at 
210145„at 
10 204341_at 
206574_s_at 
203187_at 
219615_^„at 
212276_at 
15 206298_^at 
207533„at 
206582_s_at 
208797„s_at 
205453_at 
20 212070_at 
209409_at 
210425j:_at 
208767„s_at 
221942_s„at 
25 209193_at 

204030__s_at 
213844„at 
208798_XL_at 
216268_^s_at 
30 208792_s_at 
217414_x„at 
211699_jXL„at 
217232_x__at 
209116_x_at 
35 214414__x_at 
211696^at 
211745_x_at 
204018^x_at 
208623_s_at 
40 209458„x_at 
214582„at 
213152_s^at 
20657 l_s_at 



Gene 
symbol 

CxLX2 
IL2ilA 
IL2RA. 
TRPC2 
PLSl 
PLA2G4A 
TRIM16 
PTP4A3 
DOCKl 
KCNK5 
LPINl 
RhoGAP2 
CCLl 
GPR56 
GOLGIN-67 
HOXB2 
GPR56 
GRBIO 
GOLGIN-67 
nAPTM4B 
GUCY1A3 
PIMl 
SCHIPl 
HOXA5 
GOLGIN-67 
JAGl 
CLU 

HBAl 

HBB 

HBAl 

HBB 

HBAl 

HBAl 

VIL2 

HBAl 

PDE3B 

MAP4K4 



Locxts lAnk, 
niimber 

2736 
3559 
3659 
7221 
5357 
5321 
10626 
11156 
1793 
8645 
23175 
58504 
6346 
9289 
23015 
3212 
9289 
2887 
23015 
55353 
2982 
5292 
29970 
3202 
23015 
182 
1191 



3039 

3043 
3039 
3043 
3039 
3039 
7430 
3039 
5140 

9448 



Accession Score 

number SAM 

NM„030379.1 10,30 

NM_000417.1 9,15 

K03122,l 8,24 

AI769824 7,44 

NM_002670.1 7,34 

M68874.1 7,31 

NM_006470.1 7,23 

N3yL007O79.1 7,01 

NM_001380,1 6,48 

NM_003740.1 6,29 

D80010.1 6,05 

NM^021226.1 5,82 

NM_002981.1 5,69 

NM^005682.1 5,41 

AI829170 5,37 

NM_002145.1 6,12 

AL554008 5,01 

D86962.1 4,99 

AF164622-1 4,97 

AW149681 4,95 

AI719730 4,95 

M24779.1 4,94 

NM^014575.1 4,89 

NM„019102.1 4,74 

AF204231.1 4,70 

U77914,l 4,68 

M25915.1 4,60 

V00489 -4,62 

AF349571.1 -4,67 

AF059180 "4,71 

M26079.1 -4,71 
T50399 -4,72 
AF349114.1 -4,72 
BC005931.1 -4,75 
NM_000568.2 -4,83 
J05021.1 -4,91 
AF105974.1 -4,96 
NM^000753.1 -5,29 
AI343248 -5,39 
NM^004834.1 -6,87 



q- value SAM 

(%) 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1.04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 . 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 

1,04 
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Table 25: Top40 genes of cluster #3 



Probe Set 
ID 

206950_at 
205848_at 
207533_^at 
' 205190_at 
213110_s_at 
208767_s_at 
206298_at 
208029_s^at 
204044_at 
202889_x_at 
217975_at 
201664_at 
210116_at 
213217_at 
204160_s_at 
204341_at 
214039_s„at 
206582_s^at 
202890_at 
21547Ls^at 
219602_s^at 
219304__s_at 
203187_at 
215388_,s_at 
201663_s_at 
214228_x_at 
201427__s_at 
207838_x„at 
201829_at 
220377_at 
203973_s_at 
205707__at 
212195_at 
206034_at 
203773_x__at 
221830_at 
218831_^s_at 
211729_x_at 
204500_s_at 
212543_at 



Gene 

symbol 

SCN9A 

GAS2 

CCLl 

PLSl 

COL4A5 

IxAPTM4B 

RhoGAP2 

LAPTM4B 

QPRT 

ANPEP 

LOC51186 

SMC4L1 

SH2D1A 

ADCy2 

ENPP4 

TRIMie 

3^APTM4B 

GPR56 

MAP7 

MAP7 

FLJ23403 

SCDGP-B 

DOCKl 

HFLl 

SMC4L1 

TNPRSF4 

SEPPl 

PBXIPl 

ISTETl 

CMorfllO 

KIAA0146 

IL17R 

IL6ST 

SERPINB8 

BLVEA 

RAP2A 

PCGRT 

BLVRA 

AGTPBPl 

AIMl 



Locus Link 
number 

6335 

2620 

6346 

6357 

1287 

55353 

58604 

55353 

23475 

9053 

51186 

10051 

4068 

108 

22875 

10626 

55353 
9289 
9053 
9053 
63895 
80310 
1793 
3078 
10051 
7293 
6414 
57326 
10276 
29064 
23614 
23766 
3572 
5271 
644 
6911 
2217 
644 
23287 
202 



Accession 
number 

NM_002977.1 

NM_005256.1 

NM_002981.1 

NM_002670.1 

AW052179 

AW149681 

NM_021226.1 

NM_018407.1 

NM_014298.2 

T62571 

NM__016303.1 

AL136S77.1 

AF072930.1 

Am49572 

AW194947 

NM_006470.1 

T15777 

NM__006682.1 

T62571 

AJ242502.1 

N1VL022068.1 

NM_025208,1 

NM_001380.1 

X56210.1 

NM_006496.1 

AJ277151 

NM_005410,1 

NM_„020524.1 

AW263232 

NM_014151,1 

NM_005195.1 

NM_014339.1 

AL049265.1 

NM_002640.1 

NML,000712.1 

AI302106 

NM_004107.1 

BC005902.1 

NM_015239.1 

U83115.1 



Score 
SAM 

10,09 

8,63 

8,56 

7,94 

7,51 

7,09 

7,07 

7,05 

7,04 

6,84 

6,81 

6,81 

6,74 

6,53 

6,48 

6,42 

6,41 

6,28 

6,28 

6,23 

6,20 

6,05 

6,03 

6,00 

6,00 

6,96 

5,94 

5,92 

6,85 

5,85 

-5,88 

-5,95 

-6,03 

-6,11 

-6,71 

-6,94 

-7,10 

-7,18 

-8,15 

-8,19 



q-value SAM 

(%) 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 

0,21 
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Table 26 : Top40 genes of cluster #4 



Prolbe Set 
ID 

216286__at 

216191_s_at 

206232_s_at 

213830„at 

211682_x_at 

219383_at 

217l43„s^at 

214551_s_at 

214049„x^at 

213910_at 

207996_s_at 

220567_at 

209994_s__at 

206233_at 

217147_s„at 

209993_at 

210448_s_at 

216525_x_at 

54037_at 

206726„at 

202242„at 

203987_at 

214757_at 

205884L_at 

213416„at 

218627„at 

208923_at 

219371_s_at 

203233_at 

205382_s„at 

208683__at 

201160_s_at 

201412_at 

202252_at 

217800„s_at 

202241„at 

20919 l_at 

200765_jx„at 

200764_s_at 

210844_x_at 



Gene 
symbol 

TED@ 

B4GALT6 

TRD@ 

UGT2B28 

FLJ14213 

TRD@ 

CD7 

CD7 

IGFBP7 

ClSorfl 

ZNFN1A2 

ABCBl 

B4GALT6 

TRIM 

ABCBl 

P2EX5 

PMS2L9 

HPS4 

PGDS 

TM4SF2 

FZD6 

ITGA4 

ITGA4 

FLJ11259 

CYFIPl 

KLF2 

IL4R 

DF 

CAPN2 

CSDA 

LRPIO 

RAB13 

NDFIPl 

C8FW 

TUBB-S 

CTNNAl 

GTNNAl 

CTNNAl 



Locus Liiiik 
number 

6964 

9331 

6964 

54490 

79899 

6964 

924 

924 

3490 

753 

22807 

5243 

9331 

50852 

6243 

5026 

5387 

89781 

27306 

7102 

8323 

3676 
3676 
55332 
23191 
10365 
3566 
1675 
824 
8531 
26020 
5872 
80762 
10221 
84617 
1495 
1495 
1495 



Accession 
number 

AV760769 

X72501.1 

N1VL004775.1 

AW007751 

AF177272.1 

NM_024841.1 

X06557a 

NM_006137.2 

AI829961 

AW770896 

NM_^004338.1 

NM„016260.1 

AF016535.1 

AF097159.1 

AJ2400S5.1 

AF016536a 

U49396.1 

D38437.1 

AL041451 

NM_„014485.1 

NM_004615.1 

NM_003506.1 

BG178274 

NM_000885.2 

BG532690 

NM_018370.1 

BC005097.1 

NM_016270.1 

NM_000418.1 

NM_.001928.1 

M23254.1 

AL556190 

NM_014045.1 

NM_002870.1 

NM„030571.1 

NM^025195.1 

BC002654.1 

NM_001903.1 

AI826881 

D14705.1 



Score 
SAM 

13,34 

13,01 

12,59 

11,85 

11,60 

11,57 

11,55 

11,22 

11,04 

10,85 

10,65 

10,27 

9,90 

9,66 

9,^14 

9,40 

9,36 

9,20 

9,16 

8,79 

8,79 

8,63 

8,50 

8,49 

8,37 

-8,51 

-8,75 

-8,95 

-8,96 

-8,98 

-9,08 

-9,13 

-9,19 

-9,25 

-9,98 

-10,41 

-10,60 

-14,35 

-15,70 

-15,91 



q^value SAM 

(%) 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 
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Table 27: Top40 genes of cluster #5 



Probe Set 
ID 

206710_.s_at 

207872_.s_at 

211776_,s^at 

206934_^at 

219788_at 

204392_at 

219872__at 

21268Lat 

214590„s_at 

204254_s_at 

203767_s_.at 

207224_s_at 

206278_^at 

204619_s_at 

219593_at 

220832_^at 

210146_.x_at 

222218_s_at 

203768_s_at 

204858_s_at 

210660_at 

211732_x_at 

217992_s_,at- 

204487_s_at 

201642_at 

220066_at 

207104_x_at 

205685_at 

205686_s_at 

203769_s_^at 

212334_at 

221578_.at 

218559„s_at 

213624^at 

211135_x„at 

208594_x_at 

200866„s_at 

205099_s_at 

202895_s_at 

5022 l„at 



Gene 
symbol 
EPB41L3 
LILRBl 
EPB41L3 
SIRPBl 
PILRA 
CAMKl 



Locus Link 
number 
23136 
10859 
23136 
10326 
29992 
8536 



DKPZp434L142 51313 



EPB41L3 
UBE2D1 
VDR 
STS 

SIGLEC7 

PTAFR 

CSPG2 

PHT2 

TLR8 

LILKB3 

PILRA 

STS 

ECGFl 

LILRBl 

HNMT 

MGC4342 

KCNQl 

IFNGR2 

CARD 15 

LILRBl 

CD86 

CD86 

STS 

GNS 

RASSF4 

MAPB 

ASM3A 

LILRB3 

LILRB3 

PSAP 

CCRl 

EPHB4 

TPEB 



23136 
7321 
7421 
412 
27036 
5724 
1462 
51296 
51311 
11025 
29992 
412 
1890 
10859 
3176 
79180 
3784 
3460 
64127 
10859 
942 
942 
412 
2799 
83937 
9935 
10924 
11025 
11025 
5660 
1230 
140885 
7942 



Accession 
number 

NM_012307.1 
NM_006863.1 
BC006141,1 
NML.006065.1 
NM_^013439.1 
NM_003656.2 
NM_016613.1 
AI770004 
AL545760 
NM__000376.1 
AtJ13S166 
NM_016543.1 
D10202.1 
BP590263 
NIVLO 16582.1 
NM_016610.1 
AP004231.1 
AJ400843.1 
AU138166 
NM,001953.2 
AP025529.1 
BC005907.1 
NM_024329.1 
NM_000218.1 
NM„005534.1 
NM_022162.1 
NM_006669.1 
BG236280 
NM_006889.1 
NM„000361,2 
AW167793 
AF260335.1 
NM_005461.1 
AA873600 
AF009644.1 
NML024S18.1 
M32221.1 
NM_.001295.1 
D86043,l 
AI524138 



Score 
SAM 

21,03 
19,91 
19,65 
19,55 
17,93 
17,41 
17,11 
17,04 
15,87 
15,69 
15,64 
15,61 
15,55 
15,07 
16,04 
14,94 
14,91 
14,71 
14,70 
14,70 
14,70 
14,69 
14,67 
14,66 
14,58 
14,53 
14,46 
14,21 
14,15 
14,05 
14,03 
14,00 
13,99 
13,96 
13,91 
13,90 
13,89 
13,87 
13,85 
13,81 



q- value SAM 

(%) 

0,06 

0,05 

0,05 

0,05 

0,05 

0,05 

0,05 

0,05 

0,05 

0,05 

0,05 

0,05 

0,05 

0,05 

0,05 

0,06 

0,05 

0,05 

0,05 

0,05 

0,05 

0,05 

0,05 

0,05 

0,05 

0,05 

0,06 

0,05 

0,05 

0,06 

0,05 

0,05 

0,05 

0,05 

0,05 

0,06 

0,05 

0,05 

0,05 

0,05 
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Table 28: Top40 genes of cluster #6 



Probe Set 
ID 

221880_s_at 
5 51158„at 

21951Ls_at 
209702_at 
221959„at 
204984L.at 
10 204983_s_at 
212019_at 
215807„s„at 
219602_s_at 
218710_at 
15 213217_at 
219651„at 
202728_s„at 
206377_at 
219932_at 
20 213260_at 

215623_x_at 
201431„s_at 
208414__s_„at 
218786_at 
25 204750_,s_at 
219036_at 
215388_s_at 
220898_at 
215573„at 
30 20475 l_x_,at 
202729_s_at 
213266^at 
201641__at 
215193„x_at 
35 209619_at 
208982_at 
210982__s_at 
211990_at 
217118_s_at 
40 205672_.at 

217845^x„at 
204319_s_at 
209083„at 



Gene 
symbol 



Locus Lidfe 
number 



SNCAIP 
FTO 

MGC39325 

GPC4 

GPC4 

DKFZP564M182 

PLXNBl 

FLJ23403 

FIiJ20272 

ADCY2 

FLJ10713 

LTBPl 

FOXF2 

VLCS-Hl . 

FOXCl 

SMG4L1 

DPYSL3 

HOXB4 

DSC2 
BITE 
HFLl 

CAT 

DSC2 

LTBPl 

BST2 

HLA-DRBl 

CD74 

PECAMl 

HLA.-DRA 

HLA-DPAl 

KIAA0930 

XPA 

HIGl 

RGSIO 

COROL^ 



9627 

79068 

90362 

2239 

2239 

26156 

5364 

63895 

55622 

108 

55211 

4052 

2295 

28965 

2296 

10051 

1809 

3214 

1824 

80321 
3078 

847 

1824 

4052 

684 

3123 

972 

5175 

3122 

3113 

23313 

7507 

25994 

6001 

11151 



Accession Score 

nirmber SAM 

AI279819 12,39 

AI801973 10,99 

NM_005460.1 8,81 

U79260.1 8,51 

AK02614L1 8,40 

NM_001448.1 8,34 

AF064826.1 8,25 

AK025446.1 7,56 

AV693216 7,42 

NML022068.1 6,93 

NM__017735.1 6,80 

AU149572 6,78 

NM:_018189,1 6,78 

AI986120 6,64 

NM_001452.1 6,60 

NM_014031.1 6,31 

AU145890 6,23 

AK002200,1 6,19 

NM„001387.1 6,18 

NM^002146.1 6,17 

NM_016575.1 6,16 

BF196457 6,16 
NM„024491.1 6,13 
X56210.1 6,12 
NM_024972.1 6,08 
AU147084 6,04 
NM„004949.1 6,01 
NM_000627.1 5,97 
BF592982 5,61 
NM_004335.2 -5,55 
AJ297586A -5,56 
K01144.1 -5,58 
AW574504 -5,62 
M60333.1 -5,68 
M27487.1 -5,84 
AK025608.1 -5,87 
NM_000380.1 -6,10 
NM_.014056.1 -6,41 
NM^002925.2 -6,69 
U34690.1 -6,97 



q- value SAM 

(%) 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
0,85 
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Table 29: Top40 genes of cluster #7 



Probe Set 
ID 

206116_s_at 
5 207854_at 
221577_x_at 
56748_at 
205390_s_at 
204720_s„at 
10 206146_s_^at 
216054_x_at 
210088_x_at 
205391_x_.at 
207043_s_.at 
15 218864__at 
203911_at 
214530^x_at 
206647_^at 
211254„x_at 
20 207087_^x_.at 
208352_x„at 
219630„at 
208416_s_at 
20S353_^x_at 
25 205262_at 

210396_x;„at 
210686_^x_at 
210864_x_at 
220751_s_at 
30 216063_at 

217274_x_at 
206145_at 
213843_x_,at 
206077_at 
35 216925_.s_.at 
221237__s^at 
212804_s_at 
207793_s„at 
205389_s_at 
40 201249_at 
214433„s_^at 
218978_s_,at 
201733_at 



« 

Gene 
symbol 

TPMl 

GYPE 

PLAB 

TRIMIO 

ANKl 

DNAJC6 

RHA.G 

MYL4 

MYL4 

ANKl 

SLC6A9 

TNS 

RAPIGAI 
EPB41 

RHAG 

ANKl 

ANKl 

MAP17 

SPTB 

ANKl 

KCNH2 

MYL4 

RHD 

SLC6A8 

C5orf4 



RHAG 

SLC6A8 

KEL 

TALI 

OSBP2 

DKFZP434C212 
EPB41 

ANKl 

SLC2A1 
SELENBPl 
MSCP 
CLCN3 



Locus Link 
number 

7168 

2996 

9518 

10107 

286 

9829 

6005 

4636 

4635 

286 

6536 

7145 

5909 

2035 

3050 
6005 
286 
286 
10158 
6710 
286 
3757 
4635 
6007 
6535 
10826 



6005 

6535 

3792 

6886 

23762 

26130 

2036 

286 

6513 

8991 

51312 

1182 



Accession 
number 

NM_000366.1 
NM_002 102.1 
AF003934.1 
X90639 
NM_000037.2 
AV729634 
AF178841,1 
X68851 
M36172.1 
M28880.1 
NM_006934.1 
AP116610.1 
N1ML002885.1 
AE156225.1 
NM_005332.2 
AF03 1649.1 
NM_020478.1 
NML020479. 1 
NM_005764.1 
NM_000347.2 
NM_020480.1 
NM_.000238.1 
AP116676.1 
AP3 12679.1 
U17986.1 

NM_016348,1 
N55205 
X52005.1 
NM_000324.1 
AW276522 
NM_000420.1 
X5 1990.1 

NML030758.1 

AK023841.1 

NM_004437.1 

AI659683 

NM„006516.1 

NM_003944.1 

NM_018586.1 

NM„001829.1 



Score 
SAM 

15,29 

13,28 

12,76 

12,56 

11,78 

11,68 

11,40 

11,18 

11,16 

11,09 

11,08 

10,98 

10,94 

10,93 

10,90 

10,88 

10,84 

10,83 

10,71 

10,70 

10,70 

10,67 

10,65 

10,64 

10,61 

10,60 

10,60 

10,53 

10,51 

10,48 

10,47 

10,42 

10,37 

10,27 

10,24 

10,21 

10,20 

10,18 

10,13 

10,12 



q- value SAM 

(%) 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 

0,11 
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Table 30: Top40 genes of cluster #8 



Probe Set 
ID 

213338„at 
5 201131_s_at 
209735_at 
202073_at 
40093_at 
212151__at 
10 201333_s_at 
210430_x_at 
20539Lx__at 
221237_s_at 
214464_at 
15 220751„s_at 
202364_at 
205837_s_at 
208353_x_at 
202126„s„at 
20 217572_at 

211649 js:_at 
205838_at 
202219_at 
216925„s„at 
25 203794„at 

211820_x„at 
218864_at 
215812„s„at 
202074_s_at 
30 201886_at 

216833.^at 
202124_s_at 
216317_x_at 
204467_s_at 
35 207087_x„at 
213843_x„at 
210586„x_at 
209890_at 
218853_s_at 
40 214433_s^at 
48031_r_at 
208352_x_at 
203115„at 



Gene 
symbol 

RISl 

CDHl 

AB0G2 

OPTN 

LU 

PBXl 

ARHGEF12 

RHD 

ANKl 

OSBP2 

CDC42BPA 

C5orf4 

MXIl 

GypA 

ANKl 
ALS2CR3 



Liocus liin]^ 
ntimber 

25907 

999 

9429 

10133 

4059 

5087 

23365 

6007 

286 

23762 

8476 

10826 

4601 

2993 

286 

66008 



GYPA 
SLC6A8 

TALI 

CDC42BPA 

GYPA 

TNS 

OPTN 

WDR23 

GYPE 

ALS2CR3 

RHCE 

SNCA 

ANKl 

SLG6A8 

RHD 

TM4SF9 

DJ473B4 

SELENBPl 

C5orf4 

ANKl 

FECH 



2993 
6535 
6886 
8476 
2993 
7145 

10133 

80344 

2996 

66008 

6006 

6622 

286 

6535 

6007 

10098 

56180 

8991 

10826 

286 

2235 



Accession Score 

number SAM 

BF062629 12,86 

NM_004360.1 12,12 

AF098951.2 11,01 

AV757675 10,88 

X83425 10,45 

BF967998 10,14 

NM.015313.1 9,95 

L08429,l 9,72 

M28880.1 9,53 

NM„030758.1 9,53 

NM_003607.1 9,44 

NM_016348.1 9,42 

NM_005962.1 9,29 

BC005319.1 9,22 

NM_020480.1 9,20 

NM„015049.1 9,10 

AA654586 9,06 

L14456.1 9,04 

N]VL_002099.2 9,04 

NM„005629.1 9,03 

X51990,l 8,98 

NM^014826.1 8,96 

U00179.1 8,95 

AF116610.1 8,94 

U41163 8,90 

NM_021980.1 8,89 

NM„025230.1 8,86 

U05255.1 8,84 

AV705253 8,84 

X63095,l 8,81 

NM_000345.2 8,80 

NM^020478.1 8,78 

AW276522 8,78 

AF312679.1 8,77 

AP065389.1 8,75 

NM^019556.1 8,74 

NM_003944.1 8,70 

H93077 8,70 

NM_020479.1 8,69 

AU152635 8,66 



q-value SAM 

(%) 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 

0,17 
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Table 31: Top40 genes of cluster #9 



Probe Set 
ID 

201497_x„at 

20796Lx„at 

212358_at 

206135_at 

212298_at 

206682_at 

203060__s„at 

203058_s„at 

205987_at 

221019_s_at 

204885_s„at 

209396_s_at 

219694_at 

205076_s_at 

209395_at 

219308_^s_at 

207194__s_at 

204787„at 

200665_s_at 

201506_at 

212912_at 

203939_at 

206330_at 

202481_at 

212771__at 

210889_s_at 

218876_at 

203329_^at 

204197_s_at 

200984_s_at 

218414„s_at 

213779_at 

204198_s_at 

211026_s_at 

219218_at 

206788„s_at 

218927_s_at 

211031_s_at 

202370_s_at 

200675_at 



€rene 
symbol 

MYHll 

MYHll 

CLIPR-59 

ST18 

NRPl 

CLECSF13 

PAPSS2 

PAPSS2 

CDIC 

COLEC12 

MSLN 

CHI3L1 

FLJ11127 

CRA 

CHI3L1 

AK5 

ICAM4 

Z39IG 

SPARC 

TGPBI 

RPS6K:A2 

NT5E 

MNl 

SDRl 

LOC221061 

FCGR2B 

CGI-38 

PTPRM 

RUNX3 

CD59 

NDEl 

EMUl 

RUNX3 

MGLL 

PLJ23058 

CBPB 

GHST12 

CYLN2 

CBFB 

CD81 



Locus Link 
number 

4629 

4629 

25999 

9705 

8829 

10462 

9060 

9060 

911 

81035 

10232 

1116 

54491 

10903 

1116 

26289 

3386 

11326 
6678 

7045 
6196 
4907 
4330 
9249 
221061 
2213 
51673 
5797 
864 
966 
54820 
129080 
864 
11343 
79749 
865 
56601 
7461 
865 
975 



Accession, 
number 

NM__022844.1 

NM„022870.1 

AL117468.1 

NML.014682.1 

BE620457 

NM_006344.1 

AF074331.1 

AW299958 

NM_001765,1 

NM_030781,1 

NM_006823.2 

M80927,l 

NM_019018.1 

NM_006697.1 

M80927,l 

NM„012093.1 

NM_001544.2 

NM_007268.1 

NML003118.1 

NM„000358.1 

AI992261 

NM_002526.1 

NM_002430.1 

NM„004753.1 

AU160943 

M3 1933,1 

NM_016140.1 

NM_002845,1 

NM_004360.1 

NM_000611.1 

NM_017668,1 

AL031186 

AA541630 

BC006230.1 

NM_024696,1 

AF294326.1 

NM_018641.1 

BC006259,1 

NM_001756,1 

NM_004356.1 



Score 
SAM 

89,02 

26,72 

20,92 

19,69 

18,71 

15,32 

15,04 

14,73 

12,82 

12,69 

12,36 

12,06 

11,59 

11,49 

11,07 

10,88 

10,76 

10,23 

10,18 

9,99 

9,82 

9,67 

9,24 

8,92 

8,85 

8,82 

8,45 

8,25 

-8,25 

-8,33 

-8,42 

-8,56 

-8,85 

-9,01 

-9,61 

-9,73 

-9,82 

-10,24 

-13,01 

-14,28 



q- value SAM 

(%) 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 

0,18 
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Table 32: Top40 genes of cluster #10 



Probe Set 
ID 

219146_at 
5 202551_s_at 
47560„at 
209763_at 
20067Ls_at 
213488_at 
10 204004_at 
205933_at 
213506_at 
41577_at 
209679_s_at 
15 212568„at 

207788_s_at 
204083_s__at 
209487_at 
207836„s„at 
20 209282_at 
209436_at 
204484_at 
212750_at 
205330_at 
25 209576_at 

220377_at - 
203756_at 
200672_x_at 
212827_at 
30 209437_s_at 
204917_s_at 
204540_at 
208614_s__at 
204581„at 
35 218086_at 

209488„s_at 
218899_s_at 
203796_s_„at 
212a71_s_at 
40 206111„at 
209906_.at 
205382_s_at 
214575„s_at 



Gene 
symbol 

FLJ11939 

CRIMl 

FU11939 

NRLNl 

SPTBNl 

FLJ00133 

SETBPl 
F2RL1 
PPP1E16B 
LOC57228 
GDAPILI 
SCAM-1 
TPM2 
RBPMS 
RBPMS 
PRKD2 
SPONl 
PIK3C2B 
PPP1R16B 
MNl 
GNAIl 
C14orfll0 



Locus liiiil^ 
number 

79732 

51232 

79732 

91851 

6711 

25992 

26040 

2150 

26051 

57228 

78997 

10174 

7169 

11030 

11030 

25865 

10418 

5287 

26051 

4330 

2770 

29064 



P164RHOGEF 9828 

SPTBNl 6711 

IGHM 3507 

SPONl 10418 

MLLT3 4300 

EBF1A2 1917 

FUSTB 2317 

CD22 933 

NPDCl 56654 

RBPMS 11030 

BAALC 79870 

BCL7A 605 

SPTBNl 6711 

RNASE2 6036 

C3AR1 719 

DF 1675 

AZUl 566 



Accession 


Score 


value »ifvLVi 


nmnber 


SAM 


(%) 


NM_024679.1 


12,59 


0,21 


BG546884 


11,82 


0,21 


AI525402 


11,75 


0,21 


AL049176 


8,99 


0,21 


NM„003 128.1 


8,75 


0,21 


AL050143.1 


8,75 


0,21 


AI336206 


8,74 


0,21 


NM_015559a 


8,63 


0,21 


BE965369 


8,53 


0,21 


AB020630 


8,52 


0,21 


BC003379.1 


8,51 


0,21 


BF508662 


8,43 


0,21 


NM^005775.1 


8,42 


0,21 


NM_003289*1 


8,21 


0,21 


D84109.1 


8,19 


0,21 


NM_006867.1 


8,14 


0,21 


AP309082.1 


8,14 


0,21 


AB018305.1 


8,12 


0^1 


NM_002646.1 


8,11 


0,21 


AB020630.1 


8,09 


0,21 


NML_002430.1 


8,03 


0,21 


AL049933.1 


8,02 


0,21 


NM_014151,1 


7,91 


0,21 


NM_014786.1 


7,89 


0,21 


NM_.003 128.1 


7,88 


0,21 


X17115,l 


7,86 


0,21 


AB051390.1 


7,74 


0,21 


AV756536 


7,69 


0,21 


N3VIL00195S.1 


7,57 


0,21 


M62994.1 


7,40 


0,21 


NM_001771.1 


7,29 


0,21 


NM„015392.1 


7,25 


0,21 


D84109.1 


7,21 


0,21 


NM_024812.1 


7,11 


0,21 


AI950380 


7,05 


0,21 


BE968833 


6,93 


0,21 


NM„002934.1 


-7,00 


0,21 


U62027,l 


-7,34 


0,21 


NM 001928.1 


-7,63 


0,21 


NM_001700.1 


-7,95 


0,21 
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Table 33: Top40 genes of cluster #11 



Probe Set 
ID 

209079„x_at 
5 207076_s^at 
218826_at 
201522_^x_at 
201601^at 
206042jL.at 
10 209583__s_at 
204386_at 
218805_at 
214963_s_at 
203869„s__at 
15 203542_s__at 
212171_aL.at 
218237_s_at 
219777^at 
201666_^at 
20 208886_at 
203139_at 
31874_at 
218966_at 
216033_s_at 
25 218589_at 
217838_s_at 
201279_s_at 
200762_at 
209723_at 
30 205101_at 
208873_s_at 
211676_s_at 
200665_s_at 
213848_at 
35 215116_s_.at 
203217_s_at 
209543_s_at 
201425_at 
201559_s_at 
40 221223_x_at 
212658_at 
204401_at 
201560„at 



Gene 
symbol 

PCDHGC3 

ASS 

EGFL7 
SNRPN 

IPITMl 

SNRPN 

MOX2 

KYNU 

IAN4L1 

APP 

PALM 

BTEBl 

VEGP 

SLC38A1 

hIAISr2 

ITGA6 

HlPO 

DAPKl 

GAS2L1 

MY05C 

PYN 

P2RY5 

EVL 

DAB2 

DPYSL2 

SERPINB9 

MHC2TA 

DPI 

HIC 

SPARC 

DUSP7 

DNMl 

SIAT9 

CD34 

ALDH2 

CLIC4 

CISH 

LHFPL2 

KCNN4 

CLIC4 



Locus Lfink 
number 

5098 

445 

51162 

6638 

8519 

6638 

4345 

8942 

55340 

351 

5064 

687 

7422 

81539 

79765 

3655 

3005 

1612 

10634 

55930 
2534 

10161 
61466 
1601 
1808 
5272 
4261 
7905 
29969 
6678 
1849 
1759 
8869 
947 
217 
25932 
1154 
10184 
3783 
25932 



Accession 
niunber 

AF152318.1 

NM_000050.1 

NM_016215.1 

NIVL003097.2 

NM_003641.1 

NM_022804.1 

AP063591.1 

NM_003937.1 

NM_018384.1 

X06989.1 

NM_002679.1 

BP438302 

H95344 

NML030674.1 

NMJ24711.1 

NM.000210.1 

BC000146.1 

NM_004938.1 

Y07846 

NM_018728.1 

S74774.1 

NM_005767.1 

NM^016337.1 

BC003064.1 

NM„001386.1 

BC002538.1 

NM_000246.1 

BC000232.1 

AF054589.1 

NM^003118.1 

AI655015 

AF035321.1 

NM_003896.1 

M8 1104.1 

NM_000690.1 

AP109196.1 

NM_013324.2 

N66633 

NM_002250.1 
NM„013943.1 



Score 
SAM 

-2,72 

"2,74 

-2,74 

-2,74 

-2,75 

-2,80 

-2,81 

-2,84 

-2,90 

-2,90 

-2,97 

-2,97 

-3,03 

-3,05 

-3,07 

-3,13 

-3,17 

-3,18 

-3,21 

-3,22 

-3,23 

-3,24 

-3,25 

-3,26 

-3,29 

-3,34 

-3,37 

-3,43 

-3,49 

-3,50 

-3,64 

-3,56 

-3,56 

-3,67 

-3,63 

-4,00 

-4,36 

-4,43 

-4,70 

-4,95 



q-*value SAM 

m 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 

1,48 



145 



Table 34: Top40 genes of cluster #12 



Probe Set 
ID 

210997_at 

210998_s_at 

205110__s_at 

210794„s„at 

204537_s_at 

205614_x_at 

205663^at 

202260_s_at 

216320_x_at 

203074„at 

206634_at 

210755_at 

203397„s_at 

212732_at 

207895_at 

218043_s_at 

20996 l_s_at 

209815_at 

201276„at 

212509_s_at 

207650„x„at 

209960_at 

200770_s_at 

212204_at 

20703Lat 

211663„x_at 

206105_at 

214203_s_at 

200654^at 

200656_s_at 

210140_at 

20093 5_at 

204153_s_at 

202599_s„at 

20093 l„s„at 

204362_„at 

202600_s_at 

204152_s_at 

203236_s_at 

204425_at 



Gene 


liOcmsLiiiik 


symbol 


number 


HGF 




3082 


HGF 




3082 


FGF13 




2258 


MEG3 




55384 


GABRE 




2564 


MSTl 




4485 


PCBP3 




54039 


STXBPl 




6812 


MSTl 




4485 


ANXA8 




244 


SIX3 




6496 


HGF 




3082 


GALNT3 




2591 


MBG3 




55384 


NAALADASEL 


10004 


AZ2 




64343 


HGF 




3082 


na 




349352 


EAB5B 




5869 


PTGERl 




5731 


HGF 




3082 


LAMCl 




3915 


DKFZP564G2022 


25963 


BAPXl 




579 


PTGDS 




5730 


FMR2 




2334 


PRODH 




5625 


P4HB 




5034 


P4HB 




5034 


CST7 




8530 


CALR 




811 


MFNG 




4242 


NRIPl 




8204 


VOL 




7414 


SCAP2 




8935 


NRIPl 




8204 


MFNG 




4242 


LGALS9 




3965 


ARHGAP4 




893 



Accession 


Score 


q-value SAJVl 


number 


SAM 


(%) 


M77227.1 


25,95 


0,13 


M77227.1 


24,77 


0,13 


NM_004114.1 


24,76 


0,13 


AF119863.1 


23,54 


0,13 


NM_004961.2 


22,89 


0,13 


NM_020998.1 


20,74 


0,13 


NM„020528.1 


20,42 


0,13 


NM_003 165.1 


19,36 


0,13 


U37055 


18,72 


0,13 


NM_001630.1 


18,42 


0,13 


NM„005413,1 


16,41 


0,13 


U46010.1 


16,11 


0,13 


BF063271 


15,29 


0,13 


AI950273 


15,24 


0,13 


NM_005468.1 


14,64 


0,13 


NM_022461,1 


14,17 


0,13 


M60718.1 


13,51 


0,13 


U43148.1 


12,71 


0,13 


AF267863.1 


12,44 


0,13 


BF968134 


12,27 


0,13 


NM_000955.1 


11,92 


0,13 


X16323.1 


11,88 


0,13 


J03202,l 


11,57 


0,13 


AF132733.1 


11,55 


0,13 


NM„001189,1 


11,44 


0,13 


M61900,l 


11,33 


0,13 


NM„002025.1 


11,28 


0,13 


AA074145 


11,27 


0,13 


J02783,l 


11,24 


0,13 


NM_000918.1 


11,23 


0,13 


AF03 1824,1 


11,16 


0,13 


NM_004343.2 


11,12 


0,13 


NM_002405.1 


-11,33 


0,13 


NM„003489,1 


-11,33 


0,13 


NM«014000.1 


-11,57 


0,13 


NM_003930.1 


-11,76 


0,13 


AI824012 


-11,86 


0,13 


AI738965 


-12,02 


0,13 


NM_009587.1 


-18,14 


0,13 


NM_.001666,1 


-21,49 


0,13 
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Table 35: Top40 genes of cluster #13 



Probe Set 
ID 

205529_3_at 
5 205528_s_at 
216831_s_at 
213194_at 
20481Ls_at 
206940_s_at 
10 210744_s_at 
211517_s_at 
211341_at 
204990__s_at 
212097_at 
15 216832_at 
206128_at 
204874„aL.at 
203065_s„at 
212496_s_at 
20 212492_s_at 
218613_at 
206622__at 
216356_x_at 
201621„at 
25 213894_at 
203088_at 
204396_s_at 
201655_s_at 
218742_at 
30 214920_at 
219686_at 
204073_s_at 
209822_s_at 
206793_at 
35 211685_s_at 
214946_x_at 
210010_s_at 
203741_s_^at 
208885_at 
40 204494_s„at 
208091_s_at 
220660_,at 
221581_s_at 



Gene Locus Link 

s5anbol numbeir 
CBPA2T1 (ETO) 862 

CBFA2T1 (ETO) 
CBFA2T1 (ETO) 
EOBOl 



CACNA2D2 

POU4F1 

IL5RA 

IL5EA 

POU4F1 

ITGB4 

CAVl 

CBFA2T1 

ADRA2C 

BAIAP3 

CAVl 

KIAA0876 . 

KIAA0876 

DKPZp761Kl423 
T!RB[ 

BAIAP3 
NBLl 

LOG221981 

PBLN6 

GPRK5 

HSPG2 

HPRN 

LOC221981 

HSA250839 

Cllorf9 

VLDLR 

PNMT 

NCALD 

PLJ10824 

SLC25A1 

ADCY7 

LCPl 

LOC66905 

DKFZP564K0822 
Cllorf21 

WBSCE5 



862 
862 
6091 
9254 
5457 
3568 
3568 
5457 
3691 
857 
862 
152 
8938 
857 
23030 
23030 
55358 
7200 
8938 
4681 
221981 
10516 
2869 
3339 
64428 
221981 
55351 
745 
7436 
5409 
83988 
55747 
6676 
113 
3936 
66905 
81552 
29126 
7462 



Accession 
number 

NM_004349.1 
X79990,l 
AF0182S3.1 
BF059159 
NM_006030.1 
NM_006237.1 
M75914.1 
M96651,l 
L20433,l 
NM_000213.i 
AU147399 
AF018283.1 
AI264306 
NM_003933.2 
NM_001753.2 
AW237172 
AW237172 
NM_018422.1 
NM„007 117,1 
AB018277.1 
NM_005380.1 
BP447246 
NM_^006329.1 
NM_005308.1 
M85289.1 

NM_022493.1 

R33964 

NM_018401.1 

NM_013279,1 

L22431.1 

NM_002686.1 

AF251061.1 

AV728658 

U25147.1 

NM_001114.1 

J02923.1 

AW516789 

NM_030796.1 

NM_014144.1 

AF257135.1 



Score 
SAM 

60,86 
56,08 
26,62 
24,74 
23,53 
21,42 
21,09 
20,92 
20,66 
20,55 
20,47 
17,51 
16,87 
16,41 
16,07 
15,76 
15,66 
14,20 
13,63 
13,48 
13,45 
13,06 
12,93 
12,66 
12,62 
12,59 
12,55 
12,44 
12,35 
12,29 
12,27 
12,16 
12,03 
11,84 
-11,89 
-12,03 
-12,21 
-13,62 
-14,30 
-17,67 



q- value SAM 

(%) 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
0,14 
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Table 36: Top40 genes of cluster #14 
(No significant genes identified.) 



Table 37: Top40 genes of cluster #15 



Probe Set 


Gene 


Locus Link 


ID 


symbol 


number • 


206676 at 


CEACAM8 


1088 


204661 at 


CDW52 


1043 


211182 X at 


RU3SIX1 


861 


212827 at 


IGHM 


3507 


203542 s at 


BTEBl 


687 


214835 s at 


SUCLG2 


8801 


209905 at 


HOXA.9 


3205 


201867 s at 


TBLIX 


6907 


204069 at 


MEISl 


4211 


205600 X at 


HOXB5 


3215 


208962 s at 


FADSl 


3992 


205453 at 


HOXB2 


3212 


219256„s_at 


FLJ20356 


54436 


218627 at 


FLJ11259 


55332 


201719 s at 


EPB41L2 


2037 


213150_at 


HOXAIO 


3206 


209374_s_at 


IGHM 


3507 


210365_at 


RUNXl 


861 


214651_s_at 


HOXA9 


3205 


218552_at 


FLJ10948 


55268 


212906„at 


na 


283158 


213147_at 


HOXAIO 


3206 


213400_s__at 


TBLIX 


6907 


200765_x_at 


GTNNAl 


1495 


202391_at 


BASPl 


10409 


217226_s_at 


PMXl 


5396 


217800_s_at 


NDFIPl 


80762 


201841_s_at 


HSPBl 


3315 


202236_s„at 


SLC16A1 


6566 


212314^at 


KIAA0746 


23231 


215772_x„at 


SUCLG2 


8801 


218847_at 


IMP-2 


10644 


212311_at 


KIAA0746 


23231 


212459.j8L.at 


SUCLG2 


8801 


209191_at 


TUBB-5 


84617 


220974„x_at 


BA108L7.2 


81855 


217853_at 


TEM6 


64759 


218501„at 


ARHGEP3 


50650 


40489^at 


DRPLA 


1822 


221737_at 


GNA12 


2768 



Accession Score 


q- value SAM 


number SAM 


(%) 


M33326.1 


7,20 


1,66 


NM_001803.1 


-3,44 


1,07 


AF312387.1 


-3,46 


1,07 


X17115.1 


-3,47 


1,07 


BP438302 


■^3,49 


1,07 


AF131748.1 


-3,51 


1,07 


AI246769 


-3,56 


1,07 


NM_005647.1 


-3,59 


1,07 


NM„002398.1 


-3,61 


1,07 


AI052747 


-3,62 


1,07 


BE540552 


-3,63 


1,07 


NM_002 145.1 


-3,69 


1,07 


NM„018986.1 


-3,74 


1,07 


NM_018370.1 


-3,76 


1,07 


NM„001431.1 


-3,77 


1,07 


NM„018951.1 


-3,77 


1,07 


BC001872.1 


-3,89 


1,07 


D43967.1 


-3,90 


1,07 


U41813.1 


-3,92 


1,07 


NM_018281-1 


-3,94 


1,07 


BE044440 


-3,97 


1,U / 


NM_018961.1 


-3,98 


1,0/ 


AV753028 


-4,01 


X,U i 


NM_001903,1 


-4,02 


"1 f\'7 


NM_006317.1 


-4,07 


1,07 


M95929.1 


-4,09 


1,07 


NM_030571.1 


-4,26 


1,07 


NM_001540.2 


-4,34 


1,07 


NM_003051.1 


-4,34 


1,07 


AB018289A 


-4,43 


1,07 


AL050226.1 


-4,44 


1,07 


NM_006548.1 


-4,46 


1,07 


AB018289.1 


-4,56 


1,07 


BF593940 


-4,63 


1,07 


BC002654.1 


-4,63 


1,07 


NM_030971,1 


-4,75 


1,07 


NM_022748.1 


-5,09 


1,07 


NM_019555.1 


-5,11 


1,07 


D31840 


-5,57 


1,07 


NM_007353.1 


-5,84 


1,07 
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Table 38: Top40 genes of cluster #16 



Probe Set 
ID 

220057_at 

219360__s_at 

219414__at 

220116_at 

216370_s_at 

205550_s_at 

211566_x_^at 

214183_s_at 

20903 l_at 

212645_x_at 

209030„s_at 

213791„at 

206508_at 

219506_at 

211421_s_at 

203241_at 

213908_at 

207911_s_at 

214190_,x^at 

204561_x_at 

209663_s_at 

214259_s„at 

205472_s_at • 

216331_at 

220010„at 

213484_at 

204497_at 

215771_x_at 

209032„s_at 

219714_s_at 

219463_at 

202139_at 

219143„s^at 

205996_s_at 

219288_at 

215663_at 

213361_at 

210658_s__at 

213772__s_at 

212174 at 



Gene 

symbol 

GAGED2 

TRPM4 

CLSTN2 

KCNN2 

TKTLl 

BRE 

BRE 

TKTLl 

IGSF4 

BRE 

IGSF4 

PENK 

TNPSP7 

PLJ23221 

RET 

UVRAG 

LOC339005 

TGM5 

GGA2 

APOC2 

ITGA7 

AKR7A2 

DACH 

ITGA7 

KCNEIL 

na 

ADCY9 

RET 

IGSP4 

CAC3SfA2D3 

G20orfl03 

AKR7A2 

FLJ20374 

AK2 

HT021 

MBNLl 

PCTAIRE2BP 

GGA2 

GGA2 

AK2 



Locus Liink Accession 



number 

9503 

54795 

64084 

3781 

8277 

9677 

9677 

8277 

23705 

9577 

23705 

5179 

970 

79630 

5979 

7405 

339006 

9333 

23062 

344 

3679 

8574 

1602 

3679 

23630 

151521 

115 

5979 

23705 

55799 

24141 

8674 

54913 

204 

57415 

4154 

23424 

23062 

23062 

204 



uiunber 

NM_020411.1 

NM„017636.1 

NM„022131.1 

NM_021614.1 

Z49258 

N]yL004899.1 

m9178.1 

X91817.1 

NM_014333.1 

AL566299 

NM_014333.1 

NM_006211.1 

NM_001252.1 

NM^024579.1 

M31213,l 

NM_003369.1 

AI824078 

NML004245.1 

AI799984 

NM_000483.2 

AP072132.1 

AW074911 

NM_004392.1 

AK022548.1 

NM_012282.1 

AI097640 

AB011092.1 

X15786.1 

AP132811.1 

NM_dl8398.1 

NM_012261.1 

NM_003689,1 

NM_017793.1 

NM_013411.1 

NM_020685.1 

BC005296.1 

AW129593 

BC000284.1 

BP196572 

AK023758.1 



Score 
SAM 

22,48 

21,22 

16,98 

16,31 

15,76 

15,55 

15,11 

14,70 

13,62 

13,32 

13,30 

13,25 

12,46 

12,31 

12,03 

11,99 

11,94 

11,78 

11,49 

11,38 

11,27 

11,14 

10,91 

10,89 

10,78 

10,73 

10,48 

10,33 

10,32 

10,21 

10,21 

9,87 

9,66 

9,60 

9,67 

9,42 

9,23 

8,73 

8,59 

8,59 



q-value SAM 

(%) 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 

0,27 
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Table 39: PAM genes of progixosticaUy important clusters (#13, #12, #9, #16, 
#10, #4, #15, #4 and #15, and FLT3ITD) 



Probe Set 
ID 

206529„s„at 
205528_s_at 
213194_at 
210997_at 
210998_.s_at 
205110_s„at 
201497_x_at 
214183_s_at 
216370_s_at 
220067_at 
209031_at 
209030„s_at 
219360_s„at 
216331^at 
206508_at 
204561„3cat 
200989_at 
219506_^at 
213791„at 
205472_s„at 
209629_s_at 
219288_at 
20547 l„s_at 
219463_at 
209628_at 
215571^at 
209663_s_at 
220010^at 
204885„s_at 
207911_s_at 
209032_s_at 
206277„at 
21142Ls_at 
203241.at 
209616_s_at 
2197l4_s_.at 
213908_at 
217520„2^at 
202551„s_at 
213506_at 
206111_at 
214575„s_at 
209679_s_at 
41577_at 
212750„at 



Gene Locus Link 

symbol number 
CBFA2T1 (ETC) 862 
CBPA2T1 (ETO)862 



ROBOl 

HGF 

HGF 

PGF13 

MYHll 

TKTLl 

TKTLl 

GAGED2 

IGSF4 

IGSF4 

TRPM4 

ITGA7 

TNFSF7 

APOC2 

HIFIA 

FLJ23221 

FENK 

DACH 

3SIXT2 

HT021 

DACH 

C20or£103 

NXT2 

ITGA7 

KCNEIL 

MSLN 

TGM5 

IGSP4 

P2RY2 

RET 

TJYRAG 

CESl 

CACNA2D3 
LOC339005 
na 

CRIMl 

F2RL1 

RNASE2 

AZUl 

LOG57228 

PPP1R16B 

PPP1R16B 



6091 

3082 

3082 

2258 

4629 

8277 

8277 

9503 

23705 

23705 

54795 

3679 

970 

344 

3091 

79630 

5179 

1602 

55916 

57415 

1602 

24141 

55916 

3679 

23630 

10232 

9333 

23705 

5029 

5979 

7405 

1066 

55799 

339005 

219392 

51232 

2150 

6036 

566 

57228 

26051 

26051 



Accession 

number 

N3VL_004349a 

X79990.1 

BF059159 

M77227.1 

M77227.1 

NM_^004114.1 

NM_022844.1 

X91817.1 

Z49258 

NM_020411.1 

NM„014333.1 

NM_014333.1 

NM„017636.1 

AK022548.1 

NM_001252.1 

NM_000483.2 

NM_001530.1 

NM„024579,1 

NM_006211.1 

NM_004392.1 

AF201942.1 

NIVL020686.1 

AW772082 

NM_012261.1 

AK023289.1 

AK021495.1 

AF072132.1 

N1WL012282.1 

NM_005823.2 

NM_004245.1 

AF132811.1 

NM_002564.1 

M31213,l 

NM_003369.1 

S73751.1 

NM_018398.1 

AI824078 

BG396614 

BG546884 

BE965369 

NM„002934.1 

NIML001700.1 

BC003379.1 

AB020630 

AB020630.1 



Abnormality 

AML and t(8;21) 
AML and t(8;21) 
AML and t(8;21) 
AMLandt(15;17) 
AML and t(15;17) 
AML and t(15;17) 
AML and inv(16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
llq23 (cluster 16) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
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Table 39: (continued) 



Probe Set 
ID 

5 204540_at 
205330_at 
200671^s_at 
207788.s„at 
209576__at 
10 218086_.at 
204484^at 
219145_at 
212820_at 
204004_at 
15 209487_at 
209643_s_at 
205382__s_at 
47560_at 
212827^at 
20 217977_at 
212668_at 
206429_at 
220377_at 
206851_at 
25 212012_at 
210844__x_at 
200765_x_at 
200764_s_at 
214551_s_at 
30 214049_x__at 
216191„s^at 
217143__s_at 
216286_at 
206232„s_at 
35 202241_at 
219383_at 
209191_at 
213830_at 
206676_at 
40 210244_at 
202018„s^at 
217853^at 
204417_at 
204039_at 
211810^s_.at 
210762_s_at 
217800_s_at 
206726^at 
202236_s_^at 
202016_at 
212631^at 
218847^at 



Gene 

symbol 

EEF1A2 

MNl 

SPTBNl 

SCAM-1 

GNAIl 

NPDCl 

PIK3C2B 

PLJ11939 

RC3 

RBPMS 

CD34 

DP 

FLJ11939 

IGHM 

SEPXl 

GDAPILI 

P2RL1 

C14orfll0 

RNASE3 

D2S448 

CTNNAl 

CTNNAl 

CTNNAl 

GD7 

CD7 

TRD@ 

TRD@ 



B4GALT6 
C8FW 
FLJ14213 
TUBB-5 
TRD@ 

CEACAM8 
CAMP 
LTF 
TEM6 
GALC 
CEBPA 
GALC 
DLGl 
NDPIPl 
PGDS 
SLC16A1 
MEST 
LGN2 
IMP-2 



Locus Link 
number 

1917 

4330 

6711 

10174 

2770 

56654 

6287 

79732 

23312 

11030 
947 

1675 

79732 

3607 

61734 

78997 

2150 

29064 

6037 

7837 

1495 

1495 

1495 

924 

924 

6964 

6964 

9331 

10221 

79899 

84617 

6964 

1088 

820 

4057 

64759 

2581 

1050 

2581 

10395 

80762 

27306 

6566 

4232 

3934 

10644 



Accession 

number 

NM_001958.1 

NM_002430.1 

NMJ03128.1 

NM__005775.1 

AL049933.1 

NM_015392.1 

NM_002646.1 

NM_024679.1 

AB020663.1 

AI336206 

D84109,l 

M81104.1 

NM_001928.1 

AI526402 

X17116.1 

NM_016332.1 

BP508662 

NM_005242.2 

NM_014161.1 

NML002935.1 

AF200348.1 

D14705,l 

NM_001903.1 

AI826881 

NM__006 137,2 

AE829961 

X72501,l 

X06557,l 

AV760769 

NM_.004775.1 

NM_026 195.1 

NM_024841.1 

BC002654,1 

AW007751 

M3332ai 

U19970,l 

NM„002343.1 

NM_022 748.1 

NM_000153.1 

NM_004364.1 

D25284.1 

AP026219.1 

NM_030571.1 

NM_^0 14485.1 

NM_00305L1 

NM_002402.1 

NM_005564.1 

NM_006548.1 



Abnormality 

EVI (cluster 10) 
EVKcluster 10) 
EVI (cluster 10) 
EVKcluster 10) 
EVKcluster 10) 
EVKcluster 10) 
EVKcluster 10) 
EVKcluster 10) 
EVI (cluster 10) 
EVKcluster 10) 
EVKcluster 10) 
EVKcluster 10) 
EVKcluster 10) 
EVKcluster 10) 
EVKcluster 10) 
EVKcluster 10) 
EVKcluster 10) 
EVKcluster 10) 
EVKcluster 10) 
EVI (cluster 10) 
EVI (cluster 10) 
cEBPalpha (cluster4) 



cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 
cEBPalpha 



(cluster4) 
(cluster4) 
(cluster4) 
(cluster 4) 
(cluster4) 
(cluster4) 
(cluster4) 
(cluster4) 
(cluster4) 
(cluster4) 
(cluster4) 
(cluster4) 
(cluster 16) 
(cluster 15) 
(cluster 15) 
(cluster 15) 
(cluster 15) 
(cluster 15) 
(clusterlS) 
(cluster 15) 
(clxisterlS) 
(cluster 16) 
(cluster 15) 
(cluster 15) 
(cluster 15) 
(cluster 15) 
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Table 39: (continued) 



Probe Set 
ID 

205692_s_at 

212459_x_at 

20184Ls_at 

207329_at 

220974_.x_at 

207384_at 

209191_at 

202391_at 

215772„x_at 

212314_at 

221737_at 

214651^s_at 

218501_at 

202747_s_at 

213400_s_at 

214049„x„at 

209374^s_at 

212311„at 

40489_at 

205453_at 

21455Ls_at 

206660_at 

210844_x_^at 

200765„x_at 

200764„s_at 

21455Ls_at 

214049_x_at 

209191^at 

217800_s_at 

217143_s_at 

216191_s_at 

219615_s_at 

204341_at 

201664_at 

201663_s„at 

213110_s_at 

213844_at 

204082_at 

203151_at 

211269„s_,at 

203708_at 

210425_x_at 

212070_at 

205366_s_at 

214039_s_at 

203897_at 

215806„x_at 

209813^at 



Gene 

symbol 

CD38 

SUCLG2 

HSPBl 

MMP8 

BA108L7.2 

PGLYRP 

TUBB-5 

BASPl 

SUCLG2 

KIAA0746 

GNA12 

HOXA9 

ARHGEF3 

ITM2A 

TBLIX 

CD7 

IGHM 

KIAA0746 

DRPLA 

HOXB2 

CD7 

IGLLl 

CTNNAl 

CTNNAl 

CTNNAl 

CD7 

CD7 

TUBB-5 

NDFIPl 

TRD@ 

TRD@ 

KCNK5 

TRIM16 

SMC4L1 

SMC4L1 

COL4A5 

HOXA5 

PBX3 

MAPIA 

IL2RA 

PDE4B 

GOLGIN-67 

GPR56 

HOXB6 
LAPTM4B 
LOC57149 
TRGG2 



Locus Link 
number 
952 
8801 
3315 
4317 
81855 
8993 
84617 
10409 
8801 
23231 
2768 
3205 
50650 
9452 
6907 
924 
3507 
23231 
1822 
3212 
924 
3543 
1495 
1495 
1495 
924 
924 
84617 
80762 
6964 
6964 
8645 
10626 
10051 
10061 
1287 
3202 
5090 
4130 
3559 
5142 
23015 
9289 
3216 
55353 
57149 
6967 



Accession 

number 

NM_001775,1 

BF593940 

NM_0Oi54O.2 

NM_002424,1 

NML030971.1 

NM„00509ia 

BC002654.1 

NM_006317.1 

AL050226.1 

AB018289.1 

NM_007353,1 

U41B13.1 

NM_019555.1 

NM_.004867.1 

AV753028 

AI829961 

BC001872.1 

AB018289.1 

D31840 

NM_002 145.1 

NM_006137.2 

NM_020070.1 

D14705,l 

NM_001903.1 

AI826881 

NM_006137.2 

AI829961 

BC002654a 

NM_^030571.1 

X06557,l 

X72501.1 

NM_003740.1 

NM__006470.1 

AL136877.1 

NM^005496.1 

AW062179 

NM„019102.1 

NM_006195.1 

AW296788 

K03122.1 

NM_002600.1 

AF164622.1 

AL554008 

NM^018952.1 

T15777 

BE963444 

M13231.1 

M16768.1 



Abnormality 

cEBPalplia (clusterl5) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (duster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
cEBPalpha (cluster 15) 
CEBPalpha (cluster4 and 15) 
CEBPalpha (cluster4 and 15) 
CEBPalpha (cluster4 and 15) 
CEBPalpha (cluster 4 and 15) 
CEBPalpha (cluster 4 and 15) 
CEBPalpha (cluster4 and 15) 
CEBPalpha (cluster4 and 15) 
CEBPalpha (cluster4 and 15) 
CEBPalpha (cluster 4 and 15) 

FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
PLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
FLT3 ITD 
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Table 39: (continued) 



Probe Set 

ID 

216920_s_at 

206945_at 

208029_s_at 

215288_at 

203373_at 

209905_at 

215623_x_at 

211144_x_at 

220813__at 

208767_s_.at 

205227_at 

209014__at 

206341_at 

205453_at 

209392_at 

219304_s_at 

208798_x_at 

211302_s_at 

210839_s_at 

206600_^x_at 

208414_s__at 

208797__s_at 

210123_s_at 

206289„at 

201069_at 

213217_at 

214651_s„at 

211402_x_at 

204044„at 

204438_at 

206042_x_at 

214953_s_at 

201427_s_at 

209193_at 

219218_at 

200923_at 

210424_s_at 

219602_s_at 

201622_x_at 



Gene 
symbol 
TRGC2 
LOT 

LAPTM4B 

TRPC2 

SOCS2 

HOXA9 

SMC4L1 

TRGC2 

CYSLTR2 

LAPTM4B 

ILIRAP 

MAGEDl 

IL2RA 

HOXB2 

ENPP2 

SCDGF-B 

GOLGIN-67 

PDE4B 

ENPP2 

HOXB5 

HOXB4 

GOLGIN-67 

CHRNA7 

HOXA4 

MMP2 

ADCY2 

HOXA9 
-JSTRGAl 

QPRT 

MRCl 

SNRPJSr 

APP 

SEPPl 

PIMl 

PLJ23058 

LGALS3BP 

GOLGIN-67 

PLJ23403 

SNRPN 



Locus Link 
number 

6967 

3938 

55353 

7221 

8835 

3205 

10051 

6967 

57105 

55353 

3556 

9500 

3559 

3212 

5168 

80310 

23015 

5142 

5168 

3215 

3214 

23015 

1139 

3201 

4313 

108 

3205 

2649 

23475 

4360 

6638 

351 

6414 

5292 

79749 

3959 

23015 

63895 

6638 



Accession 

number 

M2733L1 

NM_002299,1 

NM„018407.1 

AI769824 

NM_003877.1 

AI246769 

AK002200,1 

M30894,l 

NM_020377,1 

AW149681 

NM_002182.1 

AP217963.1 

NM_0Q0417,1 

NM_002145.1 

L35594.1 

NM_025208,1 

AP204231.1 

L20966.1 

D45421.1 

AI052747 

NM_002 146.1 

AI829170 

U62436.1 

NM_002141.1 

NM_004530.1 

AU149572 

U41813.1 

AF004291.1 

NM_014298.2 

NM__002438,1 

NM_022804.1 

X06989.1 

NM_005410.1 

M24779.1 

NM_024696.1 

NML005567.2 

AP163441.1 

NM__022068.1 

NM_003097.2 



Abnormality 



PLT3 
PLT3 
PLT3 
PLT3 
PLT3 
PLT3 
PLT3 
FLT3 
PLT3 
PLT3 
PLT3 
PLT3 
PLT3 
PLT3 
FLT3 
PLT3 
PLT3 
PLT3 
PLT3 
FLT3 
FLT3 
PLT3 
FLT3 
FLT3 
FLT3 
FLT3 
FLT3 
FLT3 
FLT3 
FLT3 
FLT3 
FLT3 
FLT3 
ELT3 
PLT3 
FLT3 
FLT3 
PLT3 
PLT3 



ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
ITD 
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Claims 



10 



1. A method for producing a classification scheme for AML comprising 

the steps of: 

a) providing a pltiraHty of reference samples, said reference samples 
comprising cell samples from a pltorahty of reference subjects affected by 

AML; 

b) providing reference profiles by establishing a gene expression profile for 
each of said reference samples individually; 

c) clustering said individual reference profiles according to similarity, and 

d) assigning an AML class to each cluster. 

2. Method according to daim 1, wherein the clustering of said gene 

expression, profiles is performed based on the information of differentiaUy- 
expressed genes. 

15 3. Method according to claim 1 or 2, wherein the clustering of said gene 

expression profiles is perfowaed based on the information of the genes of Table 
1, more preferably of Table 2. 

4. A method for classifying the AML of an AML affected subject, 

20 comprising the steps of: 

a) providing a classification scheme for AML by producing such a scheme 
according to the method of any one of claims 1-3; 

b) providing a subject profile by estabhshing a gene expression profile for 
said subject; 

25 c) clustering the subject profile together with the reference profiles; 

d) determining in said scheme the clustered position of said subject profile 
among the reference profiles, and 
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e) assigning to said AML of said subject the AML class that corresponds to 
said clustered position in case said subject profile is within any cluster 
of reference profiles, or assigning to said AML of said subject a new 
AML class. 



5. A method for diagnosing AML in a subject comprising the steps of: 

a) producing a classification scheme for AML according to the method of 
any one of claims 1-3; 

b) defining cluster-specific genes for each cluster by selecting those genes 
of which the expression level characterizes the clustered position of the 
corresponding AML class among the various AML classes within said 
scheme; 

c) determining the level of expression of one or more of said cluster- 
specific genes in a subject; 

d) estabhshing whether the level of ejcpression of said duster-specific genes 
in said subject shares sufficient similarity to the level of expression that 
characterizes an individual AML class to thereby determine the 
presence of AML corresponding to said class in said subject. 

6. Method according to claim 6, wherein said cluster-specific genes 
comprise a set of 1 to 3000 genes of the genes of table 1, more preferably 1 to 
600 genes of the genes of table 1, still more preferably 1 to 50 genes of the 
genes of table 1, 

7. Method according to claim 5, wherein said cluster-specific genes 
comprise a set of 1 to 600 genes of the genes of table 2, stiU more preferably 1 
to 50 genes of the genes of table 2, and even more preferably 1 to 25 genes of 
the genes of table 2. 
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8. Method according to claim 5, wherein said cluster-specific genes are 
selected JBrom the genes of Table 3. 

9. A method of determining the prognosis for an AML affected subject, 
said method comprising the steps of: 

a) providing a classification scheme for AML by producing such a scheme 
according to the method of any one of claims 1-3; 

b) determining the prognosis for each AML class in said scheme based on 
clinical records for the AML subjects comprised in said class; 

c) establishing the AML class of an AML affected subject by diagnosing 
AML in said subject according to any one of the methods 5-8 or by 
classifying the AML in said subject according to a method of daim 4, 
and 

d) assigning to said subject the prognosis corresponding to the established 
AML class of said AML affected subject. 

10. Classification scheme for AML, said scheme comprising a pluraUty 
of distinct AML classes that are differentiated on the basis of similarity 
clustering of gene expression profiles obtained from a pluraHty of reference 
subjects affected by AML. 

11. A method of detecting an AML-associated transcript in a cell fix>m a 
patient, the method comprising contacting a biological sample fi:om the patient 
with a polynucleotide that selectively hybridizes to a sequence at least 80%, 
preferably at least 95% identical to a sequence as shown in Table 1, 2 or 3. 

12. Method according to claitn 11, wherein said polynucleotide 
selectively hybridizes to a sequence at least 95% identical to a sequence as 
shown in Table 1, 2 or 3. 
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13. Method according to claim 11, wherein said polynucleotide 
comprises a sequence as shown in Tables 1 or 2. 

14. Method according to any one of claims 1 1-13, wherein said biological 
sample is a tissue sample. 

15. Method according to any one of claims 1 1-14, wherein the biological 
sample comprises isolated nucleic acids, e.g., mRNA. 

16. Method according to any one of claims 11-15, wherein the 
polynucleotide is labeled, e.g., with a fluorescent label. 

17. Method according to any one of claims 11-16, wherein the 
poljraucleotide is immobilized on a soHd surface. 

18. OUgonucleotide probe capable of hybridizing under stringent 
conditions to one or more of the AML-associated genes selected from Table 1, 
preferably to one or more of the genes selected from Table 2, more preferably 
to one or more of the genes selected from Table 3. 

19. Oligonucleotide microarray comprising at least 1, preferably at least 
2, more preferably at least 25, still more preferably at least 100 oligonucleotide 
probes according to claim 18. 



20. Kit-of-parts comprising an oHgonucleotide microarray according to 

claim 19 and means for comparing a gene expression profile determined by 
using said microarray with a database of AML reference expression profiles. 
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Title: Classification, diagnosis and prognosis of acute myeloid leukemia by 

gene expression profiling. 

Abstract 

The present invention relates to methods of genetic analysis for the 
classification, diagnosis and prognosis of acute myeloid leukemia (AML). The 
invention provides a method for producing a classification scheme for AML 
comprising the steps of a) providing a plurality of reference samples, said 
reference samples comprising ceU samples fi-om a pluraHty of reference 
subjects affected by AML; b) providing reference profiles by estabUshing a gene 
expression profile for each of said reference samples individuaUy; c) clustering 
said individual reference profiles according to similarity, and d) assigning an 
AML class to each cluster. The invention fiirther relates to a method for 
elassiftdng the AML of an AML affected subject, to a method for diagnosing 
AML in a subject, and to a method of determining the prognosis for an AML 
affected subject. 
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Figure 6 
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Figure 10 
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Figure 11 
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# 1 /usr/bin/perl 
use strict; 

SSia'tf tfce-t5e*?^S formatted exported file from OmniVi. and produce a nice PNG 

#image similar to that on the screen in OniniViz 

#New in Version i.l: 

# Inclusion of clinical data I; 

^1^1?°' #Do not use output buffer - print diag immediately 

######################## 

#Global Variable decision area: . ^ ► . x, ^x, 

my %Config; #Main Configuration hash. 

#File names t Hard Wired in version 1_1! 
#my $Clinical_pata_File 
Dataf ile (Comma delimited format) . 



's= »»./Klinisch_data_AMIt.csv«; #The name of the Clinical 
« » output. png"; #Name of the 



- II F"; #Whether to draw lines round the (inside) of 

#NB: Reduces colored area by 1 pixel in both 

= "T"; #Should a Key be prepared? 
= 40; #The number of intervening colors in the » Strip' 
= -1; ^Assumed minmum of correlation data 
= +1; #Assumed minmum of correlation data 

« 5; #The multiplication factor for relative to $Block_Size 



#my $Output_File 
final generated image. 

#Other parameters: 
#my $Blockj:iines 
the blocks 

dimensions 
#my $Draw_Key_F 
#my $Color_Strip3 
#my $Minimum 
#my $Ma2cimum 
#my $Scale 

of the Blocks in the Color Stripe 

######################## 
Load_Conf iguration ( ) ; 

SS^S!t^*5f?ef --^^,r™f '""^^^^ ™ — 

in'SiiSS^rrelLi:^^^^^ or i (-e ,Confi3{Correlatlon_.iXe}„ tChecK file 

"ifplease^e^er valid Correlation file xxame: \n. , §Conf ig{Correlation_Fxle} . " - 

Appears to be invalid\n" ; } 

" ^*'^°fwal°^-0^kt flL;^^^^^^ specified, defaulting to .Output png- (all pre^ou3 files 
of same name will be over written) Hit lllCtrl-Cllt NOW to avoxd\n«.-} 



#Iioad configuration from STDIN 



open IP ^TIM. $Confi9{Correlation_File} or #Open input file or exit "ith error 

open ^3^^ .,.,$config{Correlation_Fxle}.".\n for some reasonXn"; 

#####»###tt######»#######Declare useful variables######################## 
my ®IDs; #Global - for when we find them. 

Z Srcil-X. """^^ '^used more'Ts TsJ^f^l^l\^^ actually in processing. 

Z XO; ""m^ ™ to store the patient Xns= Used to lin.e the CO . 

##S####################X'°ad data from Correlation Matrix file###»##########»######»## 

while (<IP_FILE>) 

chomp 0 ; #Remove end of line char 

if ^^q'^«»f {nixt;} #Xn case there are any blank lines 

unlesi (A,/) die "Brrr, There is a distinct lack of c^omm-s thxs . .of the 

correlation Pile: » $Conf ig{Correlation_Pile} , - : \n • % substr <^-.' ^: 

my ©Fields = split #Split on Commas <it ^f^^^^^^^^of t^^^ 

if (/-Variables/) #Xe, The first line with the ''names" of the 

rows/colums . 

shift ©Fields; #Strip the 'Variables' part off. 

Figure 15a 
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# 

scoped 



print "@Fields\n" ; 
©IDs = ©Fields; 



#Take of copy of the • ©Fields' Array which is locally 



line . 
# 



next; #Skip to next line 
} 

my $Patient„lD ^ shift ©Fields; #Strip the « Patient • part off the front of each 

print "D; Loading CC data for patient ID: »$Patient lD'\n"; 
$Pafcient_ID{$Row} = $Patient_ID; 
if ($Patient_ID m/b$/) 

fpatL:t:x^=r^/i;?: ^^"-nt.. .^Patlent.XD. corrected to:..; 

print » '$Patient_XD«\n"r 



#Check consistent number of Coloums reported 



} 

if ($#Pields i= $Max_Col) 

if {$Max_Col == -1) 
{ 

$Max_Col = $#Fields; #Wasteful to do this every time 
print "D: Setting Max__Col to; ' $Max_Col » \n« ; 

else 

{ 

t4#p.i«i>i«, ^"^^"^^ Warning: Number of Coloums Deviation: Row «$Row' (has 

'9#Pields« coloums, previous ones had ' $Max_Col « \n " ; 

} ^ 



for each my $C_Col (0 . .$#Pields) 



$ROW++ ; 
} 



$Matri3c[$Row3 t$C_Col3 - $Pields [$G_Col] ; 



print '^d': Matrix is: [Rows x Coloums] : $Row x $Max_Col\n'" • 

prxnt «D: Or to put it another way: « , $#Matrix, " x " , $#f SMatrix fOl 1 «\n" - 

T""^^"" ^r*^ ^^^^ ^ = ^MatrixEo] [0]\n D: Matrix Sst U^^ . SMatrixCil roi 

D: Matrix Test cell 303,303 $Matrix£3023 [302] \n"- J-/ u - §Matrix[13 [0] 

print "D: We are using clinical data file: ' $Configf clinical Data Fi 1 i \r.ii . 
open CLIN_FIDE, $Conf ig{ciinical_Data_Pile} or ^^^^•'•^^^^^•^-^^^^-^^le} • \n« ; 

reason\n.^ open . clinical datafile ^config{ciinical__Data_Pile} , - for some 

my $Clini cal_Dat a_Col_Header_Text_l 

my $Clinical_Data_Col__Header_Text_2 

my $CliniGal_Data___Col_Header_Text 3 

my $ CI ini cal_Dat a_Col_He ade r_Text~4 

my $Clinical_Data_Col_Jieader_Text_5 

my $Clinical_Data_Col_Header_Text_6 

my $Clinical_Data_Col_Header_Text_7 

my $C1 inical_pata_Col_Header_jrext_8 

ray $Clinical_Data_Col_Header_Text_9 

my $Wanted_Header_Col_Index_l 
my $WantedJHeader_Col__index_2 
my $Wanted_Header_Col_Index__3 
my $Wanted_Header_Col_lndex_4 
my $Wanted_Header_Col_Index_5 
my $WantedjHeader_Col_Index_6 
my $Wanted_Header_Col_Xndex_7 
my $Wanted_Header_Col_lndex_8 , 
my $Wanted_Header_Col_Index_9; 
my %Classification_l 
my %Classification_2 
my %Classification_3 
ray %Classification_4 
my %ClassifiGafcion_S 
my %Classification_6 
my %Classification_7 
ray %ClassifiGation_8 
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my %Classif iGat:ion_9; 
while (<CI.IKL.PXIiE>) 

k^sAh /, t^Z^^^r^^^ff^'s^^o^^^^^^^^ o. co..as on tMs line ..o. .Ue 
my oFielcls = split {",",$_)/ 

if {/*Volgnviniiner/) #Match the Header line: 

# |clinicailData"ii;i_Headers = ©Fields; #i-e. just copy the conuna-split 

through all column headers to find the index of the one we are looking for: 
f oreach my $C_Colunin (o.. scalar (©Fields)) 

if ($Fields[$C_Column] eg SConf ig{Header_Col_l}) #Scan across the 

Header line £ox column we want #1 ^ ... 

tieaaer iine j^^s, ^ ^ #Wh.oppiel Found -the one we want I 

$Wanted Header_Col„Index_l - $C_Colutnn; ^ i 

$Clinical_Data_ColjaeaderJEext_l = $Conf ig{Header_Col_l> ; 

#Only now will we add it^^^ ^^^^ ^^^^ coloumn [1] in the header we are looking 

rFrtr-i - Tnrieac is- « SWanted Header Col Index_l^\n"; . 

fori, index is. ^»waiiT.e«„ ^^t; " #There is (we assume) only one unique coloumn name... 

if ($Piilds[$C_Golumnl eg $Conf icr{Header_Col_2} ) #Scan across the 

Viearfe-r line for coluittn we want #2 ^ . 

heaaer xxne lor o«-»xui.u ^ #whoppiel Found the one we want I 

$Wanted Header_Col_lndex_2 - $C_Column; ^ . o\ 

$Clinical_Data_ColJHeaderjre3ct_2 « $Conf ig{Header_Gol_2> ; 

#Only now will we add it^^^ ^^^^ ^^^^ coloutnn [2] in the header we are loolcing 

fori: Xnde^ is: ' Wed„Header^C^^^^^ _ s/,/\./gr #Sometimes 

being Dutch is cute, othertime^s^^ts i-t^P^ain ,,,oumn name... 

if ($Fields[$C„Column3 eq $Conf ig{Header_Col_3}) #Scan across the 

header line for column we want #1 

neaaer ^ #Whoppie! Found the one we want I 

SWanted Header_Col_a:ndex_3 « $C_Column; „ 
$CliniGal_Dataj::oljaeader_Text_3 « $Conf ig{Header_Col„3 1 ; 

#Only now will we add it^^^ ^^^^ coloumn [3] in the header we are- looking 
f^r^-^i . TTif^^v- is* «S Wanted Header Col Index 3 ' \n" ; 

fori! Index is. ?wantea_±ie - #There is (we assume) only one unique coloumn name... 

if ($FieldsE$C_Column3 eq $Conf ig{Header„Col_4}) #SGan across the 
header line for column we want #1 

neaoei ^ ^ ^|:^oppiel Found the one we want! 

SWanted Header_Col_Index_4 = $C_Column; 

$CliniGalJData_Col_Header_Text_4 = $Conf ig{Header_Gol_4> ; 
#Only now will we add it^^^ ^^^^ ^^^^^ coloumn [4] in the header we are looking 

-Frtv. I - Tnd^3c is • » SWanted Header Col lndex_4 ' \n" ; 

fori: index is. ^wantea^neau ^ ^ _ ^^^^-^ assume) only one unique coloumn name... 

if {$Fields[$C_Column] eq $Config{Header„Col_5}) #Scan across the 

header line for column we want #1 ^ i 

/ #whoppiet Found the one we want I 

SWanted Header_Col_Index_5 = $G_Column; ^ 
$Clinical_Data_Col_Header_Text_5 = $Conf ig{Header_Col„5) ; 

#Only now will we add it^^^ ^^^^ ^^^^ ^^^^^^^ ^^^^^^ ^^^^^^^ 

fori: index is: * $W--^-<^-«--^--^^^^ assume) only one unique coloumn name... 

if ($FieldsE$C_Column3 eq $Conf ig{Header_Gol_6} ) #Scan across the 

header line for column we want #1 

{ #Whoppiei Found the one we want! 

$Wanted_Header_Gol_Iiidex_6 = $C__Column; 
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#Only now will we add |^^^"^°^^-°^^^-=°l-H^ader_Text_6 = $Conf ig{Header_Col_6} ; 

foru inde. i.: ' ,^^^eaj...j:%Jn^^T\^ '^^^ ^^^^^^ ^-"^-^ 

next; #There is (we assume) only one unique colounm name... 

header line for column'we wint '#7 '^''-'^^"""^ $Config{Header_Col_7}) #scan across the 

{ #Whoppiei Found the one we wanti 

$Wanted._Header_Col_lndex_7 = $C_Colunin* 
#Only now will we add f^^^^-^--^-°-^--^°i-Header_Taxt_7 = SCoAf ig{Header„Col_7} ; 

for.: xndex is: • ^Wanted.Heade^l^i JnkexT. "^^""^ ^^""^^^ ^^^^^^ 

next; #There is (we assume) only one unique coloumn name... 

header line for column^^ w^f #7 ^ $Config{Header_Col_8} ) #Scau across the 

{ #^'Jlioppiei Found the one we want I 

$WantedJEIeader_Col_lndex_8 = $C_Column' 
#Oaly now will we add |^^^^^°^^-°^<=*-C°l-Header_Text_8 = $Conf ig{Header_Col_8 } , 

fori: index is: ■ $Manted_Heade^rlcol JndeS'^^^^ "^^"^ are" looking 

next; #There is (we assume) only one unique coloumn name... 

header line for column"-^ ^^f^ ^^"^"''"^""''^ $Co„fig{Header_Col_9}) #scan across the 

{ #Whoppiei Pound the one we want* 

$Wanted_Header_Col_lndex__9 = $C_Column' 
#Only now will we add |^^^"^=^l-°^t^-C°l-H«=<»«r_Text_9 = $Conf ig{Heade._Col_9} ; 

fori: index is: ■ $Wanted_Heade^rlcol Jnde^^^^^ ''^ "^^^^^^ ^ ^-'^-^ 

next; #There is (we assume) cmly one unique coloumn name... 

} 

xf {$Clanioal Data Col_Header_Text_l eq «") #i.e., nothing was set. 
■ " <i!r<^r,i=,-„/u ^ ^ , Idie "ppps.\nl was looking for the column header: 

.i^?r^i^fitf|i^|-^ 

... .Config,He.d TF '^^^^ ^^^^^^ 

di^^rfind itftn^^a^?^A J- S''" . 'Sata file: ' ^^conf ig{clinical Data File},".\nl 

didn t find xt ' \nWhat I did find was : - » , join ( " ; » , ©Fields) , « • if that helps . . . \n" ; } ^ 

If ($Clanical Data Col_Header_Text_3 eg »") #l.e., nothing Ls set. 
11. <!r^r.^^^^/tI^ ^ r, ■, i, ® "ppps.\nl was looking for the column header: 

^X^T^^ll^X'^^^-l^ Clinical data file: ■", $Config{ Clinical Data File},...\nl 

aadn t find xtl\nWhat l did find was: -"ooin (■•;•-, ©Fields) - if that helSs. . .\n-7} 

if ($Clxnical Data Col_Header_Text_5 eg "") #i.e., nothing Ls ;et/^ 
,., r ^^^^ "OppsAnI was looking for the column header- 

k-'. ^- f"^ '^^"^ ^^^^= '^^^iJFcir^ical Data File},...\nl 

aida t find xtI\nMhat I did find was: -".join (■';", ©Fields) ■ if that hel^s . . . \n" ; } 

if ($Clinical Data Col_Header_Text_7 eq ^j.^,^ nothing was set 

■ , $Conf ig{Haader_Col J?,^u . i^^the'°clx^rci°°Stf llL^"^, °t^tllotZL.^ d t . • \ . 
didn.t find iti\nwhat I did find was: -.join T' ^^Xli.X^^'^d^l^TZl^TT.^^^^^ 

if ($Clinical Data Col_Header_Text_8 eq ••») #i.e., nothing was set. 
^. r , "OppsAnr was looking for the column header- 

dl^^^^fi^f ItftniSt-?^^"; ''"•^^ -^^Co^l^iS^S^^cal Data File} «.\nl 

dxdn t find it!\nwhat I did find wast '".join <■■;», ©Fields ).•■ ■ if that hel^s. . .\a«; } 

if <$Clinical Data Col_Header_Text_9 eq #i.e., nothing was set.. 
■ M *ri™i=,-,»/t>==.a r, n ir "ppPS.Xnl was looking for the column header: 



Figure 15d 



17/27 



next; #we have found the Colounm that we are looking for... so skip 

to next line. 

. ' -r J- r-Tj^-ir^ai rl aasif ication for Patient: '$Field3[0]' this 

# print »D: Loading Cl^n^i-t^^ass^^ication^^ Col_lndex_2] ■ 

is:'$FieldB[$Wanted Header Col index 1] f ;i™^|^^*^ed Helder Col Index 4] ' 
.$FieldsC$Wanted_Header_Col_Index_3 ^'''■^''^^^''^^^^^^^ f Feld-contains the header 

>$Fields[$Wanted_Header_Col_Index_5i \n / 

Patient ^'-^^^^^ $clasaif ication {$Field3 [$Wanted_Header_Col_Index] }) 

* i!^^,S^:^f^pStLrxD'. Sfnotunic^elXnThisone , 
t»,$Classificatto:{5rerdac/w:red_Header_Col^^^ found for the 2nd txmel"; 

isrsriiicati^nia ipififsSoJ = [ir^!^^-^^^^s-s^^^^ 
fe^^^''fira^^o^l!Kfeld:^a] : riSr« ir retHSSr j^c^^^ ; 

$Clasa3.ficatxon_4{$Pxeldsl.oj / _ fg„3„ted_Header_Col_Index_5l ; 

$Pield3 [$wanted_Header_Col_index_6j 
$Fielda [$'Hanted_Header_Col_Index_7l ; 
SPields [$wanted_Header_Col_lndex_8] - 

_ _ . _-i *t •t' *^ Q J 



$Classif ication_5{$Fields tO} 
$Classif ication_6{$Fields COj 
$Classif ication_7 { $Fields [0] 



$Classificatxori^8 {$Fields[0l; = S^t^- f —^^J-Hi^Ser^^^ 



want: so just add thxs one. 



SSf -> fi^^^ $x2.20*$Catergory^$Conf3.g{Block_Sx2e} , $y2, 

$Block_color) ; , r^j^e goo is a guess I 

:r.Widtf /^^^ ^|Snrig(Bloc._Si.e} . ^Conf ig(Orapl.^Bpace} ^ 8). 

my $Height = $Conf ig{Blocl^„Size} * $Max„Col; 
^create image canvases & Allocate basic colors to them: 

/^«,- ^4.1^ 6Ti^4^v»i-\ - #Create main image 'Canvas* 

my $lmage = new ^D: :Xmage <$Wxdth , $Hex^^^ ^^^^ background 

my $Wliite ^ $Image -> coXorAllocate (255,255,255), ffJ>ec i^xxs^u 

color I ) 

Top_Color_PriiitC) ? /n n 955^- #Allocate color »Blue' ; 

#my $Blue = $Image -> .^^^^Jj^^f. ' #Allocate color -Red'; 

#my §Red ^ $lmage -> <^<^^°^^^^^^^^^ o o'o)^ #Allocate color -BlackS- 

my $Black= $Image -> colorAllocate (0,0,0), a-axx^v- 

Top Color_Print () ; ^, r^-. i o- ^\ * ^r-r^ni'-iafsealel * ($Config{Color_Strips}+l> ; 

mv "icol Stripe widtla = $Config{Block_Sxze} * ^^2^^t?^7?^t?ii , ^=5"-"*^ ^ , 

$Color_Stripe__IMG -> colorAllocate (255,0,255), ffoe^ 
color 1 ) 

my $Title_Bar = l^^"??;;^^*^^,!!" afs^BS)'"'" #Set first color (also background colon) 
$Title_Bar -> ' f #iaiocate color 'Blue',- 

#my SBlue = SImage -> «f °Jtii^^te (isB O of ' #Allocate color .Red'; 

Slt?f^; !nrio;Illoratf (o:o!o);"''°'°^ Wxocate color -Black. ; 

#my $Blue = $lmage -> °f <°' ^=^1 mi^ate color .Red- 

#my $Red = $ltnage -> colorAllocate (255,0,0),- ^Allocate color -Black'; 

$Patient_IDs -> colorAllocate (0 , 0, 0) ; wAxioi-ai-o 

r^^^^ /innn inrn- *HW: For testing Color Stripe 

#my $Iinage = new QD:sImage (1000,100), van. = 

my <siColor_Stripe; . , ^ ^.s^^ _ pav-t-ial Reds - Full Reel 

tColors runt Full Blue - Partial Blues - Pull White - Partial Reas 

print «D: Allocate 'Blues': \a" '• -^^i/, m #Run: Full Blue to one level 

f oreach ray $C_Color (o. . ($Conf3.g{Color_Stripa)/2-l) ) ffiiun. 

below white 

printf ("%3i ",$C_Color); 
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$Blue level = 255/ ($Config{ Color_.S trips }/2) *$C_Color; #The (complex) 
calculatxon for the color level i^^-^^-^J 

Color: Blue^level = <$Blue level t\n"? #works for th^ 

red as well but without the "255-" part ffworKs ror the 

push ®Color_Stripe, $Image -> colorAllocate ($Blue level, $Blue level, 255}- 
# $Color„Strxpe_IMG ~ > colorAllocate (255 , $Blue_level , $Blue_lever) ; 

Top_Color_Print () ; 

#print «D: $#Color_Stripe, @Color_Stripe\n" ; . , 

the index of the color just allocated in a ^ook-up' table 
#print "D: Allocating White: < As mid point >"; 

push ©Color Stripe, $Xmage -> colorAllocate (255,255,255); #The 'White' is fixed 
#$Color_Stripe_IMG -> colorAllocate (255,255,255) - ' ' ^ is tixed. 

#Top_Color_Pr int () ; ' ' , ' 

#print "D; $#Color_S tripe, @Color_Stripe\n" ; 
print "\nD: Allocate 'Reds': \n» ; 

foreach my $C^Color (1. . ($Conf ig{Color_Strips}/2) ) #Run: one above «white» to full red 
printf ("%3i ",$C_Color); 

my $Red_level 255 - 255/ ($Config{ Color Strips}/2) *$C Color; 
print "D: Redjevel = » $Red_level • \n« ; ~* ^ J ' ' _v.v^a.wj., 

« $lmage colorAllocate (255,$Red level, $Red level); 

t Top Color^^^^ ^^^^"^^^^^^^^ (255,$Red„level,$Rid_^lev;i); ~ 

} " 
print "\n"; 

#print '»D: $#Color_Stripe , ®Color__Stripe\n" ; 
print '»D: Strip Colors « »®Color_Stripe»\n"; 

array itnage################### 

#Build array 

pLSorS"?f„iJ^brf^^"^'-"""^ ■ ** 2); #ok, so we l^now that for 

my $B1NS = $#Color_Stripe +i; 
my $Bin_width- $Range / $BINS; 

= = -SRan^e.. so each bin is: .$Bin_width. 

print "D: Building Array :\n"; 
print '»D: «; 

foreach my $row (0. .$#Matrix) #cycle through all rows 

foreach my $col (0. .$Max_Col) #Cycle through all coloumsn 

if ($row $col) {last;} 

my ($xl , $x2 , $yi , $y2 , $color) ; #Declare Intermediate variables 

data scale to Z ^ '^"""^ ^ ^Conf ig{Mixlimum} ; #RetteitL the 

# print »D: value = »$value» 

#Calculate the color required using the same indices as lodged oColor Strioe (NB- 
Color^Stripe need not exist by this stage: OPTIMISES AWAY?) '^^o-^or^Strlpe (NB. 

$Color := int ($value / $Bin width) +i +1; #The extra •a.-ri -io 

# print "XnD: Matrix Color ^ $color, \n«; ^ ^^""^^ 

# $bin « int ($value 1) * (i/ $Color strips +1) ; 

# print "D: Bin = » $color '\n"; 

if ( $color >= $BINS) {$color = $BINS;} 

^ T - $Config{Block_Size} * $col; $x2 - $xl + $Conf ig{Blook Size}-!- 

#Top left to Bottom right of a square _^^-^^f^t 

# die "RITA'S" f''''-^^'^^ * ^""^ ^ $Config{Bloclc^Size}-l; 

# " f^^' ^2 « $X2 ; yl ^ $yl ; y2 = $y2\n«; 

•$valuet\n"; <$Patxent__ID{$row} eq $Conf ig{Marked^Patient})# print «D: value = 

{ $color=$Black; } 

^ $lmage -> f ill edRect angle ($xl, $yl, $x2, $y2, $color) ; #Actuallv draw 

the square at the correct location -^Jf ' ^ i * WAcuuaxxy draw 

# $lmage -> rectangle {$xl, $yl, $x2-l, $y2~l, $Black) ; #Outline the square 
r^'' p'H/T'B^^ck\n«; '""^^ ^ ™^^^ ^^^-^^^ — / 
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#Did tlie user request lines? 



print "\n"; 

if {$Con£ig{BlockJCiines) eq »T«') 
Draw_JC*ines_jon_Xinage U ; 

} 

my $Classe3; my $Class_Lowest_Color,- 
if ($Config{Mai:k._Patient_Data} eg "Y") 

($Claas_Lowest_Color, $Classes) = Mark_Patient_Data () ; 

print "D: caasBOS Returned = .$Classe3'; number of colors needed: 
' " , $ciasB_Lowest_Color, " ' \n" ; 

my SClassification_Stripe_IMG = new GD: -.Image C$Config{Bloac_Si.e} * $Clas3es « 
^Lfiaf Scale). $Config{Block Size) * $Config{ Scale }) 

I'^^^^^^ Draw_Key {) if necessary 

if ($Config {Draw_Color_Stripe} eg "T") 

t ■ M 

Draw_Color_Strxpe () ; 

} 



#Create final 



#CoTnbine tlie images and write g^^i^Ht + 200) • 

my $Parent_image « new GD:: image ($Width +100, $Heigbt + 200}, 

image » Canvas* into which others "^^^ff^^^. ^ .355 255 255); #Set first color (also 

my Iwhite = $Parent_Image -> colorAllocate (255, 255, 2i>i>; , 

background color!) t ^^Tvn ^^.^i-^ fo o 0) • #Formally allocate color 

my $Black ^ $Parent_Xmage colorAllocate (0,0,0), 

1 3Xack ' 

^Lrent'?^aif-fSy^lxm^^^ $Patient_ID_Widtl.. 100 , 0. 0, $WiatH, $Heigixt) , #Merge the 

"pirenS-ge L^lliT%^Tl.n^_XT>. . 0,100. 0.0, SPatient_ID_Width. $Heigl.t) ; #Merga tlxe 

Patient IDs r^n^-^r.-r- qtr-ine IMG {$Width - $Col Stripe Width) /2 4- 

K:ti^t'^"widt\?°^elSr:\o^ 0' °' .Col_Stripe_WidtU, 

$Col_Stripe_Height+l)f ./fonts/arial.ttf •• , 30, 0, 

$Parent_Iit.age -> «trxngTTF^$Blaak / ^^j^, ^ $Patient_ID_Width - 40, 

Sight + 100 7 40 ; T$Config{Block_Size} • $Conf ig{scale}) /2. 

"-1") ,- 

$Parent_lTnage -> stringTTP ($Black, " ./fonts/ariaX.ttf 30. 0. 

|HefSt^.\oo'r40 f Uconfig{Block_Si.e} • $Confxg {Scale } ) /2. 
«»0") ; 

,Parent^I.age -> -rin^-,^^^^^^^^ . 

$Col_StripeJWidth , ^jj^.gi^t 4- 100 + 40 + {$Config{Block_Size} *' $Config {Scale} ) /2, 

mtS^B^r ->stringTTF ($Black, "./fonts/arial.ttf", 30, 0, 
^ - $xl, 90, "FAB"); 

$xl = $xl +$Conf ig{Graph_Space} ; 

STitle Bar -> stringTTF ($Black, " . /f onts/arial . ttf % 30, 0, 
^ - $xl, 90, "WBC"); 

Sxl - $xl +$Config{Graph_Space}; , _ ^ , . . -„ o 
STitle Bar stringTTF ($Black, " ./fonts/anal. ttf" r 30, 0, 
^^"-^-^ - $xl, 90, "FliT3 ITD«); 

6x1 = $3cl +$Config{Graph_Spaoe} ; ^« 

IStle Bar -> stringTTF T$Black, ". /fonts/arial.ttf « , 30, 0, 

^ - $xl, 90, "OS"); 

Sxl $3Cl +$Conf ig{Graph_Space} ; 

$Title_Bar -> StringTTF ($Black, "./fonts/arial.ttf", 30, 0, 
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$xl, 90, "EFS") ; 
$xl = $xl +$Config{Graph_Space}; 

STitle_Bar -> stringTTF ($Black, " ./fonts /arial .ttf" , 30, 0, 

$xl, 90, "EVri'O; 

$xl « $xl +$Config{Grapli_Space} ; 

$Title_Bar -> stringTTF {$Black, " ./fonts/arial.ttf % 30, 0, 

$xl, 90, "CEBP mutant") ; 

$Parent_Image -> copy {$Title_Bar, $Pafclent_ID_JWidth, o 

0, 0, $Width, 100); 

llt^l l^T^ T fri'''^ ""^^ ^"^^^^ created will be $config{ Output File},"* (you 

alter the default by using 2nd command line argument) \n" ; »i ^ _ ^J.«/r ^you 

$Parent_Image -> stringTTF ($Black, " ./f onts/arial, ttf « , 50, 3.142 / 2 

$Width - 100, ' 
$Height , 

6^ ^ ^ , "Orginal Correlation Pile; • $Config{ Correlation File I - 

$Parent_Image -> stringTTF ($Black, /fonts /arial .ttf" , 50, 3 142 / 2 

'$Width - 40, ' 
$Height , 

"This Image ist * $Conf ig{output_File} ' ") ? 

binmode OUTPUT; 

^lo^e SS^pS?,'^"^"""-'"""^" " #Thankfully OOi The difficult bit. 

wuxiruj., #Will close anyway upon program exit 



can 



# 
# 

# 

#Subroutines only below here . 
# 

# ########################### 

#########SUB START 

sub Draw__liines_pn__image { 

' print "D: Ok, You wanted lines \n"; #Guess so.. 

my $x_max = $Gonf ig{Block__Si2e} * $Max_Col; #Pre- calculate the right-hand edae 

my $y_max = $Conf ig{Block Size} * $Row7 #Pre-caln7ri^ht^v.« 

print «D: (Horizontal) : "7 / ^ ' #Pre calculate the bottom edge 

foreach my $row (0..$Row) #For all rows 

my $y = $Conf ig{Block_size} * $row; #Calculate the 'y position 

# lnol':''t P' $Black); #Draw Horizontal Line 
ff prantf { » %5i " , $row) ; 

print "\n«; 

print "D: (Vertical): 
.foreach my $col {0..$Max_Col) #For all coloumns 

{ 

my $x = $Config{Block_Size} * $cbl;^V #Calculate the 'x' position 

# tl'^tft '^fuB.l'^'^f. ^y^"^^' ^Black); #Draw Vertical Line 
ff printf ("%5i ",$Gol),- 

} 

print "\n"; 
} 

#########SUB START 

sub Draw_Color_Stripe { 
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n -^tt^^^^^ foE^tr n 255^- #Set first color (also 

my $Wliite - $Color_Stripe_IMG -> colorAllocate (255,0,255), 

^rSS^ rJcolor^St:ripe_XMG ~> coXorAllocate (0,0,0); #Allocate color ^Blaclc^^ 

p.in. "B. color Stripe ^-^^ : « .Col S«^^^^ 

6r*«i r^-K- Qt-r-ir»e IMG -> rectangle {j-,±, §coJ._t»xiripe_«j.".i-j.* „ tCL^«^ 

£ = GD = : image (1000 , 100) , #HW. For ^.^^9 Color Strxpe . . . 

&orf r^f ^ifl'slue - Partial Blue. - Full White - Partial Reds - Pull Red 
#prixit "D: Allocate » Blues ' : \n« ; 

;L?ors°ru^f ^1^^^ - partial Blues - Full White ^ Partial Reds - Full Red 

print "0: Allocate 'Blues' : ^^"j^, sfcrius>/2-l) ) mxim Pull Blue to one level 

f oreach my $C_Color (0 . . ($Conf iglColor_Strxps|/^ x) ) 

below wiiite 

^r?"lui"leteI'fisS(£;nfig(C^ ^ <°°^--> 

calculation or the ^^^^^^^^^^ Blue_level = ■ $Blue_level ■ Nr." ; #works for the 

red as well but without the »»2S5-" part 

red as @color^Stripe_„Bar, §Color^Stripe_lMG -> colorAllocate 

($Blue_level , $Blue_level , 255) ; 

prixxt "l. Color_Stripe_Bar: , |aColor_Stripe_Bar| i.e. has: $#Color_Stripe_Bar .1 

divisionsXn." ,- , -^^Vv.!, . #Note down 

ftorint "D: $#Color Stripe, ®Color_Strape\n" ; . ^ ^-.^ 

^r^ex oi the color just allocated in a ■look-up' table 

K'^^'or^'strireiBlr!^^^^^^ (25S,aB5,a5S, ; #The .White- is 

pS'"D: Color_Stripe_Bar: , |®Color_Stripe_Barl i.e. has, $#Color_Stripe_Bar .1 

divisionsXn" ; . 
#print »D: $#Color_S tripe, @Color__Stripe\n" ; 

lor^^^Solor-c'^tl^on^S °- ^^'^ 

^ylRfd'Ie^l":'25r-"lU/ (^Con.i^(CoXor_Stripa}/2) *.C_Color.- 

* -^T^oiol%Xl\l.:r^^^^^^ -> color^-ate 

(255,$Red_level,$Red_level) ; 

} 

Snt "DT"color_Stripe_Bar: , l®Color_Stripe_Bar| i.e. has: $#Color_Stripe_Bar .1 
divisions\n" ; 

print "D: Will use color t . « x 

foreach my $C__color <0 . .$#Color„Strxpe_Bar) 

printf ("%3i %$C_Golor); 
* ly%x"' ST^lrT^" .C^nfSB?;^S_Sl-} * $Conf ig(Scale} ; «A=count .or o«- 

^nxal'^cLcolor'.V)' ncon.iSlock_Si.e} * .Con^i^ { Scale} 

print »D: XI - '$Xi', X2 = ' ' , i e a color- SA color; C color: 

#print "Ot Will use color = « $color_Str3.pe E$C_color3 S i.e. A_coior. ?a_co 

$C_colorf 

|co?or ^;rSe"iMS--f ?^liedHectangle ($XX,0,$X2,$Config{Bloc3c_Si.e> * 
,Con.i.{Sca^^^^^^^^^^ 0 , ,Con.is{Bloc._Si.e} * 

,Config{S^cal^^^^^^^^ ($Black, » ./fonts/arial .ttf , 20. 0.§XX, 20, 

$Cjcolor) ; 
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#HighligJit the middle part of the scale • 
my $C_color $#Color_Stripe/2 ; 

for'Jio^ JSf * $Config{Baoo1._Sl.e} ; #Acoount. fox off-center scale: 3,4,5 . . to 0, x 

my $X2 = ($c_color +l) * $Config{Block_si2e} ; 

#SColor Stripe_IMG -> rectangle {$xi * SConfia (Scale T i ^vo * 

#openo™. ..>Color_Stripe.png.. or die "C^ot o^en Output ^kle: .CoXor_Stripe.p„g.\n« - 

Sse -> O ; #Tha„,cfully OOi The aiffieuXt bit. 

J ffWiXi close anyway 

#########SUB START 

#sub Draw_classification_Stripe { 
#HEyi This doesn't do anything' • « » 

'cli:smiT.Lj:T.t!:t'^^^^^^ - <^e ..cannot open output file: 

#print OUTPUT $Classif ication Stripe IMG -> una #rpK w 

bit! - •^-^^^--^'^^ > Png (}; #Thankfully crai Olie difficult 

#close OUTPUT; 4tM4 t t 

^1 ' #Will close anyway 

#########SUB START 

s\jib Load_Conf iguration { 

#This loads configuration into the main Confici hash ^-rir^-^ r^^^^^,.■^^ 

$Config{Block_Si2e} „ ^onrig nash array. ^ Defaults are given first: 

#File names: Hard Wired in version ' ^"^^^ Pixels) of each block. 

tTfy'-^ifs't^^^^^ = ;-/--/^-^-^ ^ Clinical and tnolecular data 

$Config{Output Pile} ^^''^ ^"^f '^485"ou^^^^^ ^^""^^ delimited format) . 

final generated image. " 4850utput.png« ; . ^jy^me of tHe 

#Other parameters: 

$Config {Block Lines} _ ..^u. iiwH«^->,^^ h- ^ 

the blocks ~ - F , #Whether to draw lines round the (inside) of 

dimensions ^^^^^^^ colored area by 1 pixel in both 

$Config {Draw^Color Stripe} _ „«„ . dfou^,,.^ w 

$Config {Color Strips} ==40- ^ #f^°^^f Key be prepared? 

•Strip' - t's/ =40; #The number of intervening colors in the 

$Config {Minimum} « t, ^ ^ 

$Config {Maximum} Z 7^ *^«»""»ed minmum of correlation data 

$Config {Scale} " ' ^Assumed mxnmum of correlation data 

to $Block^Size of the Blocks in the Color Stride* ^^^'^ multiplication factor for relative 
$Config{correlation_File} "./362 
View all clustered columnsets .csv"- 

t^nlifS^J^l^'a^lf'^^ = -/^nco™ing/435genes.csv... ' 

$Config{Header_Col_2} - -WBC" ' 

$Config{Header_Col 3} « "fltb'ttd"^ 

#$Config{Header_Cor.4} ^ .4lt| 

$Config{Header^Col_?} _ „^s"^ ^™ ' 

$Config{Header_Col_6} I ,.efs''« • 

$Config{Header_Col_7} - «evi1"- 

$Config {Header Col 8} _ "cprp L^^^^^m 

$Config{HeaderIcoO} Z o^si"; ' 

$Config{Mark__Nulls} ^ "SPOT"; 

$Config{Mark_Patient_Data} = Hyii - 

$Config {Marked Patient"^ ' 

line to demonstrated correspondence / reaiatelJ^S?^^''''''''^?™'' #I°serts a blacfc 
$Config{r.abel_classee} ^^ence /^registery between patient CC and classification type. 
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l^^.7ltoTs^ZTaLltr--- "° ^^'V?So;%^e.e wexe se.V because .Key were ..nice 

round numbers" they have no scientific justification 

$Config{Med_Blood_Count} - ISO; # 

$Config{Hi_Blood_Count} =200, 

$Config{Blood_Count_Ma!c} = * 

$Config{BFS_Max} - 

$Config{OS_Max} - i^e; 

$Config{Graph_Space} = 

Snt^-DrneaS Configuration Information fron. STDIHAn" ; 

#my SKeys JRead^O ; 

#my ©STDIN- -£STDIN>; 

#if ($STDIN[0] eq "»') {return;} 

ftforeach (OSTDIN) 

# { 

I {die "Error reading cofiguration file: Pattern expected 

is An •Parameter = Value AnWhat was found was: '$_'\n«;) 

' ai I f<3i7 #Kill all spaces 

I <my $Key , my $Value) = split 

; print "D: Key - •$Key ; Value = •^Value^Xn"? 

$Keys„Read ++; 

Sprint .1. Finished reading config file. In total .$Keys_Read. extra parameters read\n" .- 
} 

#########SUB START 

sub Mark Patient_Data { „„4-»^r.r>->-'i i^a- 

#Find nu^Sber of Colors needed (i.e. find number of catergoraes. 



my $Black = $Image -> =°l?rAllocate_ {0^0^0)_;^ _ 
my $Miroon TSge -i'coiorAXlocate ("6,48,96); #M4 



my $yellow = $Image -> colorAllocate (255 , 255, 0) . 
my Icyan := $Image -> colorAllocate (0,255,255) ; #M5 



#M3 



my $Orange = $lmage -> colorAllocate (255,165,0 
my SPink = $image -> colorAllocate (255 105,180) 
my $D Qreen = $Image -> colorAllocate (85,107,47) ; 
my Is^een = Simage -> colorAllocate (0,255 o) ; #M0 
mv SRed = Simage -> colorAllocate (255,0,0); 

3 Soft Green = $image -> colorAllocate (128, 255, 128) ; 

lioft-ReH llmaSe -> colorAllocate (255,128,128); 

my 5Sort_Kea - tm„„,,.^ /-ao -jo -jo\ . ii2 5% Grev. Low Blood Cell count 

my $Low=$Image -> colorAllocate ^2, 32, 32) #12.5% Grey . ^ow ^^^^ 

my $Med=$Image -> ^colorAllocate 128,128,128 S|?%fg;y? High Blood Cell count 

my $Hi =$lniage -> colorAllocate (214,214,2X4;, »o/.o'5 «4.=jr 

foreach my $row (O . .§#Matrix) #Cycle through all rows 

■ kx'=ico^i9(BS;k!fiU>*n;^wr.S : IxH ,Config{Blook_Si.e};#Top left to 

Bottom right of a square ^. , in 

$Jl $xl; $y2 « $yl + $Confn.g{Bloc}c_Size}-l; 

#This ^^^'^^ ^^^l^'^'^lll " my Vy cent . int ( ($y2 - $yl ) /2) . 

my $x_Gent xnt ( ($x2 - $xl ) t. f^^^' .^^.^^^ complex, but hey - it's standardl 

r^C^cfas^ nS^asLfrc^fio^S-^^^^^^ — ^ convenience 

'^^"'^•prknt'.D: Classification of patient ( |Patienpn{.rowJ ) #..row. = ^^-C^--^' on 
$lraage -> f illedRectangle ($xl, $yl, $x2, 9y2, ?wnice; , 



diagongal ^ . v ., 

#print "D: $#Color Stripe, @Color_Stripe\n" ; , , 

the Ldex of the color just allocated in a -look-up' table 
#print "D: Allocating White: < As mid poxnt >«; 

ftOkl This is where the logic begins,.. 
#Do' classification #1: FAB Type: 
if <$Cj::iass ra/Mx/) 

{ #ie. A mixed system — 

#Draw Spot .... . . V » 

print »»D: Mixed classification found - drawing spot\n" ; 



#Note down 
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# $lmage -> line ($xl, $yl, $x2, $y2, $Black) ; 

,360 , $BlacJc) ^""^ ($^-.Gent,$y„cent,$Config{Block^Size}, $Config{Block,Si2e} , o 

$Image -> fill ( $x_cent , $y_cent , $Black) ; 
to: $x2, $y2\n-""'''' """^ Diagonal block runs: $xX, $yi through center at $x^cent, $y^cent 

} 

if ($C_class eq "") 

{ #Ie. Missing Classification. . . 

print «Ds Missing Classification: Drawing a crossXn"; 
$lmage -> line {$xl, $yi, $x2, $y2, $Black) / 
$Image -> line ($x2, $yl, $xl, $y2, $Black) ; 
ff next; #Basy eh? (;-) 

if ($C_Class m/M/ and not $C_Class «~ m/Mx/) 
my $Block__color; 

my $Catergory = substr ($C_Class, 1,1); 
print "D: Catergory = ' $Catergory » \n» ; 
# $Block__color = $CatjDot tomfool or + $Catergory 

if ($Catergory 6) { $Block_color = $ Yellow' } 
If ($Catergoiry 5) { $Block__color = $Cyan;} 
If ($Catergory == 4) {$BloGk_color = $Maroon-} 
If ($Catergory == 3) {$BloGk_color = $Orange;} 
If ($Catergory 2) {$Block_color = $Pink-} 
if ($Catergory 1} {$Block_color ^ $d Green-} 
If ($Catergory o) {$Block_color = $Green;} 
print "D: Will use colon » $Block_color » \n" ; 
$x2 = $xX + 20*$Catergory+$Config{Block Size} -i; 

tT^tL:.^d^rlt'^^n^^^ ' ^^2, $Block color), 

x£ ($Conf ig{iiabel_ciaeses} eg "Y") ~ 

$y2, $Catergory); ^^'^^^ stringTTF ($Black, ./fonts/Courier. ttf», 15, 0, $x2*10, 

. <*Patieiit_ID{$row} eq $Conf igfMarked Patient}) #This is uaed to r-h^^t 

the -regxster' between the CC data and the Patr^nt Classification. 

# my $Bloak_color = $Black; 

my $Catergory = substr {$C_Class, 1,1)- 

mfscata^go^'^i"^ ■ $Patient_lD{$.ow} ■ using color: BIACKXn" ; 

$lmage -> f illedRectangle {$xl, $yi, $x2 + 20 * $catergory, $y2, $Black) ; 

#Wow something similar for classification #2 (Blood Cell Count) ■ 

gi^xx'rSnSgSocrsfl;}; ^^^^ ^^'^-^ --Xes 

_2 { $ Pat ient ID { $row } ) ; 
print "D: Blood count « » $Blood_Count » \n« ; ~ 
if ($Blood Count =s= undef) 
{ " 

print «D: Missing Blood Count Classification: Drawing a cross \n « • 
$lmage -> line {$xl, $yi, $x2, $y2, $Black) ; ^ cross\n , 

$lmage -> line ($x2, $yi, $xl, $y2, $Black) ; 

else 

{ 

my $Bar_Dength = $Blood_Count / $Conf ig{Blood Count Max} * 200,- 
Draw_blood_bar ($Med, $Blood_Count, $yl, SBarJl-Ingth) , 

#$Con£ig { Blood_Couut_Max} 

#Krow something similar for classification #3 (FLT ITD) • 

$xl=$xl + §Coaf ig{Graph_Space} ; #ie. give some space between the two scales 
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ray $PLT_^Class « $Classif ication_3{$Patient__ID{$row} } ; 

print »'D: FLTB Class = ' $FIiT_Class ' for Patient: » $Patient_ID{$row} » \n"; 
if ($FLT_Class eg «») 

{ 

print "D: Missing FTIi Classif icationr Drawing a cross\n" ; 

$x2 = $xl + $Conf ig{Block_Size} ; 

$lTnags -> line ($Jcl, $yl, $x2, $y2, $BlaGlc) ; 

$ Image -> line ($x2, $yl, $y2/ $BlaGk) ; 

} 

else 

{ 

if ($FLT Class m/Pos/i or $FLTjClass m/Yes/x) 

{ 

$x2«$xl + 150; 

$lmage f illedRectangle {$xl^ $yl, $x2, $y2, $Soft_Red) 
$Image -> stringTTF (^Black, /fonts/Courier ,ttf" , 
$Config{Font_Size}, 0, $x2+X0, $y2-2, "Pes") ; 

} 

else 

{ 

$x2^$Xl + 75; 

$Image -> f illedRectangle ($xl, $yl, $x2, $y2, $Soft_Green) ; 

$Xmage -> stringTTF ($Black, " ♦/fonts/Courier. ttf" , 
$Config{Pont Sise}, 0, $x2+10, $y2-3, "Keg") f 

} 

} 



#Now something similar for classification #5 (OS) : 

$xl=$xl + $Con£ig{Graph_Space} ? #±e. give some space between the two scales 

$x2 at Sxl + $Conf ig{Blocfc_Size} ; 

ray $OS = $Classif ication_5{$Patient_ID{$row} } ? 

print "D; OS = '$OS»\n"? 

if ($OS eg »") ' ' 

{ 

print "D: Missing OS Classification: Drawing a cross \n" ; 
$Image -> line ($xl, $yl/ $x2, $y2, $Black) ; 
$lmage -> line ($x2, $yl, $xl, $y2, $BlaGk) ; 

} 

else 
{ 

ray $Bar_Length - $OS / $Corif ig{os_Max} * 200; 
Braw_blood_bar ($Mecl, $OS,$xi, $yl, $BarJi:iength) ; 

} 

#$Conf ig { Blood_Count__Max } 

#STow something similar for classification #6 (BFS) : 

$xl-$xl + $Conf ig{Graph_Space} ; #ie» give some space .between the two scales 

$x2 =s $xl + $Conf ig{Block_Size} ; 

my $EFS s= $Classif lcation_6{$Patient_iD{ $row} } ; 

print »D: $Patient_XD{Srow} EFS = »$EFS«\n"; 

if {$BFS eq «") 

{ 

print "D: Missing EFS Classification: Drawing a cross\n"; 
$image -> line ($xl, $yl, $x2, $y2> $BlaGk) 
$Image -> line {$x2, $yl, $xl, $y2, $Black) ; 

} 

else 

{ 

print "D: Testing Dead/ alive status: 
• " , $Classif ication_9{$Patient_lD{$row} } , " ' \n" ; 

ray $Bar__iiength » $EPS / $Conf ig{EFS_Max} * 200; 

if {$Classification_9{$Patlent_JD{$row}} eq "alive") 

{Drawjbloodjjar ($Sof t^Green, $EFS, $xx, $yl/ $Bar_Iiength) ; } 
else 

{Draw_blood_bar ($SoftJRed, $BFS,$xl, $yl/ $Bar jDength) ; } 



Figure 15] 



II 



26/27 



#Now something similar for classification #7 (EVIl) - 

$xl=$xl . $Config{Graph_Space}; Me. gi^e some space between the two scales 

^f'^i^i-^^^^^ = $Classifioation_7{$Patieat rD{$row)l- 

^t^L ^IL^^^^r^-r -tielt^iktient_XB(,.ow}.\n.., 
{" 

fS°= "° = /^^^^"9®^?l Classification: Drawing a croBsNn",- 
5X2 =» $xl + $Config{Block__Siz;e},- »w » 

$lmage -> Ime ($x2, $yi, $xl, $y2, $Black) ; 
else 

{ 

if ($BVIl_Class m/Pos/i or $EVIl_ciass m/Yes/i) 

$lmage -> filledRectatigle $yi, $x2, $y2 Ssoft p^h^ . 

.Conf ig(.ont_si.e}. o, ^^ro^.S-lr^Liff " •/^o-^/CourlLit^fT'^-"^'^^ ' 

else 

{ 

$x2=$xl + 75; 

§lmage -> f illedRectangle ($^, $yx, $x2, $y2, $Soft_Oreen) ; 
$Config{^ont_Si.e}, 0, ^Sl% ^.^^^Ir^^^egif f " '/^-'^-/Courier.ttf «, 

} 

#CEBP mutant to go in! 

#Kow something similar for classification #8 (CEBp) = 

$xl=$xl . $Conf xg{Graph_Space} ; #ie. give some space between the two scales 

if ($CEBP Class eg ""7 Patient r • $Patient_lD{$row} > \n.. ; 

Classification r Drawing a crossVn" - 
9X2 = Sxl + $Config{Block_Siae}; «oBS\n . 

$lmage -> Ime ($x2, $yl, $y2, $Black) ; 

else 

{ 

if ($CEBP_ciass m/Pos/i or $CEBP_class m/Yes/i) 
$x2=$xl + 150; 

} 

else 

{ 

$x2=$xl + 75; 

$lmage -> f illedRectangle $yi. $x2, $y2, $Sof t_Green) ; 

$Config{^ont_Si.e}, 0 ^S^frorVs^^^I^giff • /^onts/Courier.ttf . 



} 



next; 

} 



Jreturn ($Cat_bottom_color. $Number_of_colors> 
sub Draw bloodjbar { 
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$ltnage -> stringTTF (l, /fonts/Courier .ttf" , $Conf ig{Font_Si=.e} , 0, $x ^ $Lengtl. ^ 10, $y 
+ $Config{Bloclc_Size}-l, int {$Count) ) ; 

} 

################START SUB 

#sub Draw__Classificatioii_Stripe { 

#Er? Finishing this would be a good idea 

#Heyi This doesn't do anything! 
#for my $C_Class (1. .$Classes) 

# { 

# } 
#} 

siib Ijabel_Class { 
} 

sub Top_Color_Print { 

print «D: [Allocating new color of index-. ^ $Top_Color ' ] \n" ; 

$TopjColor ++; 

} 

sub Allocate_Catergory_range { 
my %Classes; 

my $Nuraber_of_Classes«0; jtrvr'lf* t-hrouah. all 

foreacb my $C_Patient (keys %Classif ication^l) #Cycle througti aii 

classifications 
{ 

# print "D: Classification of Patient: » $C_Pata.ent ^ 

classification has been seen before. hasn't: 

print "D: Found new Class: • $Cla3Sif ioation_l{$C_Patient} ■ \n" ; 
$ClSsses{$Cla3sif icatxon_l{$C_Patient}} = SClassif ication_l{$C_Patient} ,• 

} 

print "l. number of FAB Classes (patient catergories) = r $Nujia>er_of .Classes • \n" ; #Usef ul to 
know 

print »D: Allocate • Catergory Colors ' : \n" ; 
my $CC_jnax_color ^ $#Color_Stripe ; 

^i^?!5na:^c:i:r L^ocit^^^^^^ ,CC_.ax_color ■ ,Cat_botto™_oolor • \n« , 

7or^T^-lH^\o.%^^^ #xe. picKup where the CC data le.t of. 

^y^Sd5evil":*?nt°U55'"/ $Nun4,er_of .colors * $C_Color) ; »The (complex) 
calculation for the color 1^^^^^ level (needed to alter Green to Yellow) = ■ $Red_level • , 
i.e. Co?or.-, (^cJ^lorlVcat.bottomrcolor) ."Xn..; ttworks for the red as well but 

without the "255-" part 

^ push ®Color_Stripe r 

$nnage -> colorAllocate ($Red_level,255, 0) ; 

my $Catiop^color $#Color„Stripe ; #Don't think this is actually used. . .nice to 

Stnt^'^m^Catergory colors will range from: $Cat^bottom„color to • « , $Cat_bottom_color ^ 
$Nutnber_of ^colors , " ' » 

} 

Figure 15o 



